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Introduction
Pyrophorics can spontaneously ignite in air. Many pyrophorics are also water reactive, igniting on
contact with water or high humidity.
Examples of pyrophoric materials include:
e Organometallic reagents such as alkyllithiums, alkylzincs, alkylmagnesiums (Grignards)
e Some finely divided metal powders.
Specific examples include diborane (B,Hs), diethylzinc (Zn(CH,CHs),), tert-butyllithium (LiC(CHs)3) and
diphosphine (P,Ha).
General Lab Rules
1. No eating, drinking, smoking, handling contact lenses, or applying cosmetics in the laboratory.
2. Persons shall wear buttoned lab coat, long pants, safety glasses or goggles and appropriate
gloves when working with hazardous chemicals.
3. Mouth pipetting is prohibited; mechanical pipetting devices are to be used at all times.
All procedures are performed carefully to minimize the creation of splashes or aerosols.
5. Wash hands
e after handling chemicals materials,
e after removing gloves, and
e before leaving the laboratory.
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Prior to working with pyrophorics, the Aldrich Technical Bulletins AL-134, Handling Air-Sensitive
Reagents and AL-164 Handling Pyrophoric Reagents must be read and all safety precautions followed.

POTENTIAL HAZARDS
PROPERTIES
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Liquid_Highly flammahble. Liable to spontanscus ignition. Spontanecusly lammable in
air.
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> Pyrophorics can ignite in air spontaneously.

Many pyrophorics are water reactive, igniting upon contact with water or humidity in air.

> Synthetic fiber clothing must not be worn when working with PYROPHORICS. In the event of
fire, synthetic fibers will melt to skin, causing severe damage. Only natural fiber clothing may be
worn when working with PYROPHORICS.

> Check the Safety Data Sheet (SDS) to see if the material presents other hazards, such as
corrosivity, teratogenicity, water reactivity, peroxide formation, or systemic effects. If other
hazards are present, appropriate safety precautions should be addressed in this SOP.
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Health Hazards
HEALTH HAZARD INFORMATION
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Signal word: Danger
H225 Highly flammable liquid and vapour.
H250 Catches fire spontanecusly if exposed to air.
H304 May be fatal if swallowed and enters ainvays.

H314 Causes severe skin burns and eye damage.
Hazard

statement{s): H336 May cause drowsiness or dizziness.

H361 Suspecied of damaging ferfility or the unbom child.

May cause damage to organs through prolonged or
repeated exposure.

H411 Toxic to aquatic life with long lasting effects.

H37T3

Personal Protective Equipment

EYE PROTECTION

Safety goggles or face shields shall be worn during operations in which PYROPHORICS are used.

Ordinary (street) prescription glasses do not provide adequate protection. Adequate safety glasses must
meet the requirements of the Practice for Occupational Education Eye and Face Protection (ANSI Z87.1-
1989) and must be equipped with side shields.

HAND PROTECTION

Use disposable nitrile gloves when working with PYROPHORICS. Check chemical compatibility chart for
breakthrough time when using PYROPHORICS. Laboratory personnel should thoroughly wash hands
with soap and water before and immediately upon removal of gloves.

LAB COATS, ETC.

Flame resistant lab coat shall be worn (Nomex material or equivalent). Buttoned lab coat, closed toed
shoes, long pants and long sleeved NATURAL FIBER clothing shall be worn when handling PYROPHORICS.
Protective clothing shall be worn to prevent any possibility of skin contact with PYROPHORICS.

WORK PRACTICES
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Special Handling Procedures and Storage Requirements

Prior to working with pyrophorics, the Aldrich Technical Bulletins AL-134, Handling Air-Sensitive
Reagents and AL-164 Handling Pyrophoric Reagents (at end of this document) must be read and
all safety precautions followed.

Prior to working with pyrophorics, Section 6G in Prudent Practices in the Laboratory (National
Academies Press) must be read.

Purchase the smallest amount of pyrophoric materials.

Set up a designated area for work with pyrophoric materials — a chemical fume hood and/or a
(dry) glove box (with inert atmosphere, if needed) located within 10 seconds of an
eyewash/drench hose, safety shower, and an appropriate fire extinguisher.

Incompatible materials and flammable chemicals are to be removed from the area.

A container of powdered lime or sand should be kept within arm’s reach (for covering spills).
Store and use pyrophoric chemicals under an inert atmosphere or under kerosene as
appropriate.

Mineral oil bubblers must be used to release pressure from reagent or reaction vessels.

Know the location of the nearest compatible fire extinguisher and how to use it.

Before conducting the actual procedure, always perform a dry run (without the pyrophoric
material) to identify and resolve possible safety hazards.

Work within sight and/or hearing of at least one other person who is familiar with the hazards
and written procedures.

Liquid pyrophorics should be stored in sealed containers with PTFE-lined septa to prevent air
exposure, and manipulated via syringe or cannula in a chemical fume hood (over a spill tray if
possible) with the sash as low as possible.

Solid pyrophorics must be handled only in an inert atmosphere glove box or glove bag.

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

COOOPPO

X — Must not be stored fogether

0 — May be stored fogsther with specific preventions

+ — May be stored logether

Note: Depending on other nek factors, compatibilify assessment based on the table
above may not be relevant fo storage situations, particulary where large volumes of
dangerous goods are sfored and handied. Reference should be made fo the Safefy
Data Sheets for each substance or article and risks assessed accordingly

Waste Disposal
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® Excess PYROPHORICS and all waste material containing PYROPHORICS must be placed in a

container labeled with the following “HAZARDOUS WASTE PYROPHORICS”, AND INCLUDE THE
FULL CHEMICAL NAME.

e Contact EHS at x3427 for hazardous waste removal.

Emergency Numbers

Emergency Numbers:

Fire and Medical Emergencies x5911 (911 on cell phone)

Environmental Health and Safety x3427

FastMed Urgent Care (employees) (336) 714-4616

Student Health (students only) x5218

Poison Control 800-222-1222
EMERGENCY

FIRST AID

Give water {if conscious). URGENT MEDICAL ATTEMTION. Do
MOT give milk or cil. Do NOT give alcohol.

Eye: Wash with running water (minimum 15 ming). Medical attention.

Flood body with water. Remove contaminated clothing. Wash

Skin: with water For burns: Apply cold water. Do HOT remove clothes
from area. Cover wound. HO CINTMENTS. MEDICAL
ATTENTION.

Fresh air. Rest, keep warm. If breathing shallow, give oxygen.
Medical atiention.

Swallowed:

Inhaled:

Advice To Evaluate for respiratory distress. Consider lavage with cuffed
Doctor:  tube. NO adrenalin. Emesis for severe ingestions.

Spill and Accident Procedures
In the event of a spill of PYROPHORIC material, evacuate area immediately and contact x3427 and
x5911, regardless of spill amount.
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Fire Fighting:

Spillz and
Digposzal:

Spilled liguid has low boiling temperature and evaporates

Foam. Dry agent. Do NOT fight fire with water.

quickly. Eliminate igniticn socurces. Prevent from entering drains.
Contain spillage by any means. Absorb with dry agent. Never

spray with water. Stop leak if safe to do so. This material and its

container must be disposed of in a safe way. To clean the floor
and all objects contaminated by this matenal, use water and
detergent.
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Handling air-sensitive reagents

AL-134 o7
4 pages
A Bakells 30 A variety of air-sensitive 5. Septum cap The A"d_”'c'ﬁ Sure/Seal™
reagents iz available from ~E packaging system
Aldrich. Specific examples ‘Iﬂi Air-sensitive reagents from
include solutions of borane - ) _—
Matral- complexes, organcboranes - M Aldrich are packaged in spe-
n.l:-berllr'er Mesal S - ' ) cial bottles, normally 200ml in
cap with borohydrides, Grignard the 32-0z Sure/Seal bottle and
Teflon- C:) o rﬁ?uanaiirlltrgé al?tgiuﬁﬁrsgagfd- M 100ml in the 4-oz Sure/Seal
faced ) o ' - bottle. Our exclusive packag-
er “Eﬁcf”"‘-'“ -zincs. Since all of these C. Oxfors SweSeal valvecap | ing system (Fig. 1) provides a
E | jmﬂzz reagents react with water, convenient method for stering
threads oxygen, or both, they must 3.4 dispensing research quantities of air-sensitive
| never be exposed fo the reagents. With this bottle, reactive materials can be handled
Fig.1. atmosphers. and stored without exposure to atmospheric moisture or
The SurefSeal Bottle System Most synthetic chemists  Oxygen. The reagent comes in contact only with glass and

are familiar with these ver-
satile organometallic reagents. However, because the
compounds are air-sensitive or pyrophoric, some workers
hesitate to make use of the remarkable chemistry of these
reagents. Some chemists still believe that very specialized
equipment and complicated techniques are required for
handling air-sensitive reagents. This is often not the case.

Air-zensitive materials can be separated into two cat-
egories: those which react catalytically with air and/or
water, and those which react stoichiomefrically. In the
latter case-which fortunately includes most of the syntheti-
cally useful reagents- the reagents can be handled easily
on a laboratory scale using syringe techniques. The cata-
Iytically sensitive materials often require the use of more
sophisticated apparatus such as vacuum lines, Schlenk
apparatus, or inert-atmosphere glove boxes.

Brown and co-workers have described simple, conve-
nient benchtop methods for handling steichiometrically
sensitive compounds on a laboratory scale.” Shriver and
Drezdzon have presented an excellent description of the
more sophisticated techniques used to manipulate cata-
Iytically sensitive materals.* Thiz data sheet iz limited to
those technigques necessary for handling air-zensitive
reagents on a preparative laboratory scale.
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Teflon®, yet it can be readily transferred using standard
syringe techniques.

The Bakelite cap on a Sure/Seal bottle can be safely
removed because the crown cap, with its Teflon/elas-
tomer liner, is already crimped in place. The reagent can
then be dispensed using a syringe or double-tipped
needle inserted through the hole in the metal cap. We
recommend only small-gauge needles (no larger than 16-
gauge) be used and that the Bakelite cap be replaced after
eachuse. Afterthe needle has been withdrawn from the
bottle, a small hole will remain in the Teflonfelastomer
liner. Under normal cireumstances, the hole in the liner
will self-seal and the reagent will not deteriorate. How-
ever, the possibility exists that once an elastomer liner
is punctured, it may leak on long-term storage. This
possibility is virtually eliminated with the Sure/Seal sys-
tem because when the Bakelite cap is replaced, the
Teflon/elastomer linerin the cap forms a seal againstthe
top of the metal crown. Thusg, the contents are protected
from moisture and oxygen in the atmosphere.

A more convenient solution is to use our SurefSeal
septum cap (Fig. 1B). Afterremoving the solid Bakelite cap,
aseptum cap (a Bakelite cap with a *in. hole equipped with
an elastomer liner) is placed securely on the bottle. The
liner iz made from white natural rubber, the same material
as in our sleeve stoppers. With the septum cap in place, the
needle is inserted into the hole in the Bakelite cap and
through the septum-cap liner and the crown-cap liner. The
Sure/Seal septum cap protects the reagent and works
nicelyifthe reagentis to be used repeatedly over a relatively
short period of time (no more than 2 or 3 days).

If an unused portion is to be stored for an extended length
of time, the sclid Bakelite cap should be replaced on the
bottle. Foradded security, transfer the reagent to a suitable
storage vessel orequip the bottle with the Oxford Sure/Seal
Yalve Cap (Fig. 1C).2




Equipment

Reactions involving our air-sensitive reagents can be carried out in common
ground-glass apparatus. Other equipment required are a source of inert gas, a
septum inlet, a bubbler, and syringes fitted with suitable needles.

Laboratory glassware contains a thin film of adsorbed moisture which can be
easily removed by heating in an oven (125%ovemnight or 140°/4 hrs). The hot
glassware should be cooled in an inert atmosphere by assembling the glassware
while hot and flughing with a stream of dry nitrogen or argon. A thin film of silicone
or hydrocarbon grease must be used on all standard-taper joints to prevent
seizure upon cooling. Altematively, the apparatus may be assembled cold and
then warmed with a heat gun while flushing with dry nitrogen.

The oven-drying procedure is more efficient than using a heat gun because it
removes moisture from inner surfaces of condensers and from other intricate
parts. Spring clips or rubber bands are required to secure joints during flushing
since the nitrogen pressure may open the seals of unsecured standard-taper
joints.

Only high-purity, dry nitrogen from a cylinder with a pressure regulator (adjusted
to 3-5 psi) should be used for flushing. Plastic tuking can be used to connect the
nitrogen line to a tube connector adapter (equipped with a stopcock) on the
reaction apparatus. Mitrogen may also be introduced through a rubber septum via
a hypodermic needle connected to the end of the flexible tubing on the nitrogen
line. The needle-tubing connector provides a simple method for attaching the
needle to the tubing. When not in use, this nitrogen-flushing needle should be
closed by inzerting the needle into a solid rubber stopper to prevent diffusion of
air into the needle when the nitrogen is turned off (Fig. 2).

Large rubber septa may be used to cap female joints. However, the use of
B-mm septa and 9-mm o.d.6-mm id. medium-wall glass septum inlets is
preferred. The small rubber septum provides a more positive reseal after puncture
and allows less rubber to be in contact with organic vapors in the reaction vessel.
With the recommended medium-wall tubing, the 6-mm septum not only fits the
inside diameter of the glass tube but also fits snugly over the outside when the top
is folded over (Fig. 3). The glass septum inlet can be built into the reaction flask
(Fig. 4) or placed on an adapter (Fig. 5) for use with unmodified glazaware.

The rubber septum may be wired in place as shown in Fig. 3. However, if the
G-mm septum s propery fitted to 9-mm medium-wall tubing, the wiring step may
be omitted unless high pressures (=10 psi) are expected.

To maintain an air-tight system the reaction vessel must be vented through a
mercury or mineral oil bubbler. Drying tubes will not prevent oxygen from entering
the system. At all times during the reaction, the system should be under a slight
positive pressure of nitrogen as visually indicated by the bubbler. Fig. Gillustrates
a suitable bubbler.

A pressure reversal may cause the liquid in the bubbler to be drawn into the
reaction vessel. The enlarged head space in the bubbler will minimize this danger.
However, if a large pressure reversal occurs, air will be admitted into the reaction
vessel. The T-tube bubbler shown can be used to prevent this problem because
nitrogen pressure can be introduced intermittently through the septum inlet. The
problem can be completely eliminated by a slow and continuous nitrogen flow.

Small guantities (up to S50ml) of air-sensitive reagents and dry solvents may be
transferred with a syringe equipped with a 1-2ft long needle. These needles are
used to avoid having to tip reagent bottles and storage flasks. Tipping often
causes the liquid to come in contact with the septum causing swelling and
deterioration of the septa, and should therefore be avoided.

A rubber septum provides a positive seal for only a limited number of punctures-
depending on needle size. Therefore, always reinsert the needle through the
existing hole. It is also advantageous to put a layer of silicone or hydrocarbon

plastic tubing
17, 18, or 20 . neadle-fubing
Jauge neede connecion
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grease on a rubber septum to facilitate passage ofthe needie
through the rubber and to minimize the size of the hole in the
septum. Ideally, the syringe and needle should be dried in an
oven prior to use. Maturally, the syringe body and plunger
should not be assembled before being placed in the oven.
The syringe should be flushed with nitrogen during the
cooling. A syringe may also be flushed 10 or more imes with
dry nitrogen (illustrated in Fig. 7) to remowve the air and most
of the water adsorbed on the glass. A dry syringe may be
closed to the atmosphere by inserting the tip of the needle into
a rubber stopper (Fig 2).

The syringe-needle assembly should be tested for leaks
prior fo use. The syringe is half-filled with nitrogen and the
needle tipisinserted in a ubber stopper. ltshould be possible
to compress the gas to half itz original volume without any
evidence of a leak. A small amount of stopcock grease or a
drop of silicon oil placed on the Luer lock tip will help ensure
tightness.

Reagent transfer with syringe

The syringe transfer of liquid reagents (up to 100ml) is
readily accomplished by first pressurizing the Sure/Seal
reagent bottle with dry, high-purity nitrogen followed by filling
the syringe as illustrated in Fig. 8. The nitrogen pressure is
used to slowly fill the syringe with the desired volume plus a
slight excess (to compensate for gas bubbles) of the reagent.
MNote that the nitrogen pressure pushes the plunger back as
the reagent enters the syringe. The plunger should not be
pulled back since this tends to cause leaks and create gas
bubbles. The excess reagent along with any gas bubbles is
forced back into the reagent bottle asillustrated in Fig. 9. 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 as
shown in Fig. 10. Nete: larger syringes are available but are
awkward to handle when completely full.

Reagent transfer with a double-tipped needle

To conveniently transfer S0ml or more of reagent, the
double-tipped needle technigue is recommended. Fig. 11
illustrates liquid-reagent fransfer under nitrogen pressure
using this technigue.

Toaccomplish the double-tipped needle transfer, the needle
is first flushed with nitrogen. The Sure/Seal bottle is pressur-
ized with nitrogen using the nitrogen flushing needle. The
double tipped needle is then inserted through the septum on
the reagent bottle into the head space above the reagent.
Nitrogen immediately passes through the needie. Finally, the
other end of the double-tipped needle is inserted through the
septum on the reaction apparatus, and the end of the needle
in the reagent bottle is pushed down into the liquid. The
volume of liquid reagent transferred is measured by using a
calibrated flask or addition funnel. When the desired volume
has been transferred, the needle is immediately withdrawn to
the head space above the liquid, flushed slightly with nitrogen,
and removed. The needle is first removed from the reaction
apparatus and then from the reagent bottle.

Fig.7. -
Flushinga f =

syringe .5 e, W
with
nitrogen

Fig. 8.
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Fig. 12
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cylinder
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Fig. 13.
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An altemative method for transferring measured amounts of
reagents is shown in Fig. 12. The reagent is first transferred wvia
a double-ended needle from the Sure/Seal bottle to a dry,
nitrogen-flushed graduated cylinder (see Fig. 13) equipped with
female ¥ joint and a double inlet adapter. Only the desired
amount of reagent is transferred to the cylinder. The needle is
then removed from the SurefSeal bottle and inserted through the
septum on the reaction apparatus. By applying nitrogen pres-
sure as before, the reagent is added to the reaction apparatus.
If it is necessary to add the reagent slowly, a modified transfer
needle is constructed from two long standard needles and amale
Luer lock to male Luer lock syringe valve. The valve may be
opened slightly allowing only a very slow flow of reagent. Thus,
the addition funnel is not needed and many reactions can be
carried out in single-necked flasks as shown in Fig. 13.

Storage vessels

The 12-gauge stainless steel needles on the Flex-needle
provide a rapid means of transferring air-sensitive reagents
under nitrogen pressure. However, the needles are so large that
once the crown cap liner on the SurelSeal bottle is punctured, the
liner will not sef-seal. If only a portion of the contents is to be
used, a needle no larger than 16-gauge should be utilized. By
using small needles and by always tightly replacing the Bakelite
cap, the reagent in a Sure/Seal bottle will not deteriorate even
after numerous septum punctures.

Howevwver, if the reagent is to be used repeatedly for small-
scale reactions or if an unused portion is to be stored for an
extended length of time, the material should be transferred from
the SurefSeal bottle to a suitable storage bottle. One type of
container for air-sensitive reagents is shown in Fig. 14. Altema-
tively, an appropriate adapter can be used to convert a round-
bottomed flask into a storage vessel (Fig. 15).

The Teflon stopcock on the storage boitle keeps solvent
vapors away from the septum, therely minimizing swelling and
deterioration of the septum. Furthermore, the stopcock allows
for replacement of the septa. A change of septa is sometimes
necessary because they tend to deteriorate on prolonged stand-
ing in a laboratory atmosphere.

Cold storage

A problem arizes with cold storage in vessels equipped with
Teflon stopecocks. Since the thermal expansion coefiicient of
Teflon is significantly different from that of glass, we have found
that special technigues are required when Teflon-plug/glass-
barrel stopcocks are used or stored in a coldroom. The Teflon
plug contracts more than the glass barrel on cooling, thus, the
stopcock can give a good seal at room temperature but leak
when moved to a coldroom. Conversely, the stopcock can be
fightened in the coldroom giving a good seal, but upon warming
to room temperature the Teflon expands, freezing or breaking
the stopcock. The simplest solution to this problem is to retighten
the stopcock after the apparatus has cocled for about 15 minutes
in the coldroom. Thereafter, open and close the stopcock only
in the coldroom- do nof attempt to furn the stopcock after it has
warmed to room temperature.

Teflon will cold flow (creep) with time. Therefore, unattended
long-term storage of a tightened Teflon stopcock is not recom-
mended. The stopecock should be tumed occassionaly (at least




once a month) to check for tight-

Fig 16 e
ness of its seal, regardiess of 1975 sepbumi Inket
where it is stored. cleaning :

Storage or use of Teflon-stop- anddrying
cock-equipped apparatus in a
freezer (-20°C or below) pre-

general, a syringe should only be used

F—— for a single transfer. Failure to follow
aspirator thiz practice can result in plugged
E—— needies and frozen syringes due to
hydrolysis or oxidation of the reagents.
The double-tipped needles are flushed

R ——

sents special problems. If a neavy-waled \ 1o stopcock free of reagent with nitrogen in the
Teflon stopcock is fightened in a mmmt - \I Trg::ﬂﬂnlsm transfer system, and then immediately
on - -
freezerand then allowedtowarm » removed and placed in a clean sink.
to room temperature unattended ; \'I,II Withwaterrunning in the sink and in the
the expanding Teflon can break \\_,_,/ complete absence of flammable sol-
the glass barrel of the stopcock. vents and vapors, the double-tipped

needles or Flex-needle can be rinsed

To prevent this loosen the Teflon
plug while turning it as the apparatus warms. This
process can be accelerated by warming the glass bamrel
with thehand. All ofthe above problems can be avoided
by using only all-glass stopcocks whenever an appara-
tus is to be stored in a coldroom.

Alubricant, such as a silicone or hydrocarbon grease,
is required for glass stopcocks. Cbviously, the solvents
used for our reagents will slowly dissolve most stopcock
greases. In cases where this can become a problem,
it is advisable to substitute Teflon-clad stopcocks which
combine the best of both systems. However, these
special Teflon-coated glass plugs are expensive, and
once the Teflon is worn, the plug must be discarded.

A better solution to the lubricant problem is to wrap
the glass plug with a Teflon tape. The tape must not be
overapped, butwrapped around in one layer andin cne
continuous spiral with no gaps. The plug should be
turned enly in one direction to further tighten the tape
(e.g., if the tape is wrapped counterclockwise, turn the
plug clockwise only). Ifthe Teflon-wrapped plugis held
securely in place with a rubber band, a storage vessel
can be stored for months in a coldroom or at room
temperature without any leakage or freezing of the
stopoock.

Equipment cleanup

Clean-up of equipment that has been used to transfer
air-sensitive reagents must not be taken lightly. Since
many of these reagents react violently with water, fires
are a potential hazard. The crown cap and liner of an
empty Sure/Seal bottle should be carefully removed
and the open bottle left in the hood to allow the last
traces of reactive reagent to be slowly air-hydrolyzed
and oxidized. After atleasta day, the inorganic residue
can be rinsed cutwith water. Empty storage bottles and
storage flasks should be treated similarly. Air-hydroly-
sis in a hood is appropriate only for the last traces of
material that remain after a Sure/Seal bottle has been
emptied as completely as possible viasyringe or double-
ended needle transfer. The Aldrich CatalogMandbook
or material safety data sheets should be consulted for
the recommended disposal procedures for larger
amounts of reactive chemicals.

Immediately clean all syringes and needles that have
been used to transfer air-sensitive materials. Also, in

with water. When no activity in the rinse water is
observed, acetone from a squeeze bottle can be flushed
through the needle. Depending on the reagent trans-
ferred, it may be necessary to use dilute acid or base from
a squeeze bottle to remowve inorganic residue that is not
water-soluble.

Following its use, a syringe contains a larger amount of
residual reagent. Itis advisable to rinse out the reactive
reagent by first placing a few millimeters of the same
solvent that was used for the reagent in a small Erlenm-
eyer 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 Edenmeyer flazk. 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 in the sink.
Again, treatment with dilute agqueous acid or base may be
Necessary.

Once the syringe needles and double-tipped needles
have been rinsed in a sink, they can be further cleaned
and dried using a device similar to that shown in Fig. 16.
MNeedles are cleaned by inserting them through the sep-
tum. “Vacuum from a water aspirator is used to pull
solvents from squeeze bottles through the needles. After
pulling air through the system for a few minutes, the
syringe plus needle or the double-tipped needle will be
dry. The syringe plunger should be replacedin the barrel
for storage. If a syringe plunger and barrel are not
assembiled for storage, dust can settle on the plungerand
in the barrel. Upon reassembly, these fine particles will
occasionally scratch the bamel or cause seizure of the
plunger on the barrel. However, the plunger and barrel
must be disassembled before oven drying.

Most of the above technigues were developed for handling
various crganoborane reagents. However, these methods
are applicable to other air-sensitive matenals. When handling
air-sensitive materials, be prepared for the unexpected. For
example, at least one extra set of clean, dry syringes and
needles or double-tipped needles should always be available
in case the first set of equipment becomes plugged. When
working with these air-sensitive reagents keep in mind that
these solutions should never be allowed to come in contact
with the atmosphere.
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Aldrich hopes that by supplying the Sure/Seal packaging system and all the equipment required for syringe-
transfer of liquids, chemists will no longer hesitate to use air-sensitive reagents. Our aim at Aldrich is the
customers’ complete satisfaction. Suggestions for improvement are always welcome.

SURE/SEAL BOTTLE SYSTEM

Creford SurefSeal
-~ valve-cap

Bakelite cap m 1_ 3
Matural-nubber {:—] me&al:Th;:pwiﬂt

finer
C__..:J Teflon-faced finer

Special neck equipped
with glass crown and
3

Sure/Seal bottles
Glass 125mi Z11.612-2
B2Tmi Z11.613-0

Flastic-coated glass bottles are also availablz.

Oxford Sure/Seal valve-cap

Screws over SurefSeal crown cap o permit repeated dispensing of
product wia syringe while ensuring positive valved closure. Technical
Information Bullstin AL-195, with instructions for use of the valve, is

ncluded. 223836
Bakelite caps

32-430. Solid tops with liner. Z10,216-4
33-430. With %e-in. hole. Z10,807-3
Matural Rubber liner

‘White, 30-mm diameter, S0mil. Z10.808-1

Steel crown cap
With %-in_ hole. 2102148

Teflon-faced liner
For crown cap, 25-mm diam. Z10.2156

Crown-cap crimpers

17% in. high, 4-in. diam. base,
2in. from crown to pole. (left)
Z11,296-8
Replacemeantrubberwashars.
21515448

Heawvy duty. 21% in_high, 12-
in. diam. base, ¥%-in. from
crown to pole. (right)
211,176

STORAGE BOTTLES

Storage botiles without joints. Clear glass, with
stopcock-squipped septum inlet requiring septum
Z10,072-2 or £12,4354.

Capacity (mil) Stopocock size (mm) Cat. Mo
Teflen stopoock
125 2 Z10.328-4
250 2 Z10,325-2
500 4 Z10,155-0
1000 4 Z10.248-2
2000 4 2103308
Glass stopoock
125 2 2107336
250 2 Z10,734-4
500 4 Z10.735-2



BUBBLERS

Standard

Mineral oil or mercury, 5-Tml. For
monitoning gas evolution orrate of
flow, or closing off a reaction ves-
sel from the atmosphere. Modsl

GHEM: /74 05nc

L — Developed by Aldnch for the safe transfer of ag-
gressive solvents, ar-sensitive liguids and gases.
Chemflex is constructed of a thin
inner-tubeof PTFE sheathed in clear
PWC. CHEM-FLEX 108 tubing is

(o) has a §24/40 joint. designed specifically for use with 12 gauge
A Z10121-4 transfer needies and is suitable for small volume
B Z10.432-9 transfers of products packed in Aldrich SurefSeal bottles.

Check-valve bubblers

Permmits gas flow under positive
pressure. Check-valve ball seats
on ground surface under negative

Features

= chemically inert

= resists erushing and kinking

= avalable n 25f & 50t lengths

= extra strong yet Sexibls
= cut marks at & inch intervals
= color-coded for high visibility

pressure preventing od from be- Namel/Color-code Ld. {in} Od.in) Cat Ho.
ing drawn into the purged system. CHEM-FLEX 108/Red 0.108 0.380 7223518
Single inlet tube, top outlet CHEM-FLEX 125/Blue 0.125()  0.400 7223526

C 2225010 CHEM-FLEX 187/Green 0157 (%) 0470 7223534
T inlet tube, side outiet CHEM-FLEX 250/Black  0.250(%)  0.525 F22.254-2

2225029
Tubing clamps

Safety bubbler MNylon clamps secure CHEM-FLEX tubing to transfer needles and
The built-in flash arester bulbs fittings.
prevents the backflow of mencury Tubing size Diameter range {in.} Cat. No.
and mineral oil to pumps and pre- CHEM-FLEX 106, 125 7364 tn 25054 7224170
vents reactions due to overflow or CHEM-FLEX 187 25064 tp 1532 722 4189
vinlent bubbling. 15ml maximum CHEM-FLEX 250 15/32 1o 17732 722 4157
fill mark prevents aver-filling. -

D 222,372 d

/ MEEDLES

Mini gas bubbler

For bubble counting. Maximum
wolume is 4ml.

¢ CHEMFLEX Transfer needle
“ﬂ'—';_‘]; Two 12-gauge 55 needles (G- and 18-in.) con-
o ot

E 722,371-9 nected to 30-in. of CHEM-FLEX 105 tubing with
) ) - nylen clamps. ready for use. Liquid comes
In-line oil bubblers ", incontactwith Teflon and S5 only during
For precise M, pressure control transfier. 231028
during inertatmasphere reactions.
Connect reaction vessel to in-line Transfer needles - — —

¥ joint or use with a ballast bulb to
keep pressure constant

12 gauge 55, double-ended with one ﬁmﬁng tip and one flat-cut end.
For fabrication of transfer lines with CHEM-FLEX 108 tubing.

¥ 14720 joint F 22232240 8-in. length 2116394
¥19/38 joint 2223344 18-in. length Z11,640-8
F24/40 joint Z32.335-2
Teflon syringe needles
With KEL-F Luer halb. 12in. length 24 in. length
Gauge Cat. Mo Cat. Mo
er" ’—> i 211,715 11,7374
18 2117323 711,738-2
i"-—._- 16" Z11,73341 211,73940
- 14 21173548 211, 7404
FLASKS 12 211, 7366 11,7412

* To propeny seal the saptum around these Teflon needles, first punciure with 3
S5 needle. After threading the Teflon needia tiough the sapta, the S5 needle
Is withdrawn. For 2003 use 149a 55, 1903 use 139a 55; 1504 use 129a 55.

A. Round bottem flask with ground-
glass joint and septum inlet.

B. As above but with 2-mm stopcock on
septum inlet.

HMATURAL RUBBER SEPTA

A . _I_I"- A | White Red
Cat Mo Cat. Mo
Cap. {ml) ¥ Joint Cat Mo Cat. No. Stopoock
2p- (ml) § Joi =+ o & o opeock type e 8-mm o.d. wall or B-mm o.d. wall glass tubing
25 1420 210, 297-2 — — + Zi0,072-2 12,4354
50 1420 Z10.218-0 2107235 Glass 9- and 10-mm o.d. standard-wall glass tubing
B0 1420 — Z10,3349 Teflon 0 10,0730 7124362
100 1420 2103314 Z210,726-3 Glass J. e F14/20 joints Z10,074-9 7124370
100 1420 = Z10.3357 Teflon _3‘ "PE §1922 joints”  Z10,076-5 711.830-3
250 14120 Z10.332-2 Z10.336-3 Teflon s F24/40 joints Z10,145-1 712,439.7
100 1R22 Z10,12340 210,337-3 Teflon X
250 1222 7101248 10,3384 Teflen Al50 Mts 125~ and S27-ml Suraf3eal Doties.
100 2440 Z10,1257 — — Cat No. 210,072-2 shown
250 2440 F10.126-5 Z10,7298 Glass A mixed sat of septa with carmying case is also available.
250 24540 — Z10,138-9 Teflen Flease sea the Aldnch Catalog'Handbook for details!

=i



ATMOSBAG — A CONTROLLED - ATMOSPHERE CHAMEER

The Aldrich AtmosBag is a 0.003-in. gauge PE bag that can be sealed,
purged, and inflated with an appropriate inert gas, creating a portable,
convenient, and inexpensive two handed “glove box” for handling air- and
moisture-sensitive as well as toxic materials. Other applications include
dust-free operations, controlled-atmosphere habitat, and, for the ethylens-
axide-freated AtmosBag, immunclogical and microbiological studies. Small
AtmosBags have one inlet per side. Includes instructions.

CAUTHION: When handling toxic matenals use only in a hood or ofher
confrolied sysfem fo prevent and profect against exposure in sase of
leakage. All products made of FE may tear. break, or punciure. To assure
that air-sensitive maferials do not become exposed to air, follow insfructfions
on package; also test and monitor AtmosBag for leaks before and during use.

Uninflated dimensions fin.) Inflated Ethylene oxide treated f‘-’;’;.*;ﬂ'ﬂ' tape
Size Opening Width Length volume (in3}  Cat No. Cat. No. v gt o,
WhEn{in) Cat Ho. |
5 1z 77 20 3,000 (50L) Z112836 Z11,837 0 - 7148912
M 4 28 45 17.000 {2300) 7112828 711.836-2 . 710.235.8
L 3% 51 8 32000 (520L) 710.608-9 7118354 : 7221880 |

Aldrich Schlenk-type Glassware - Request Technical Bulletin AL-166

Aldrich Schienk-typeglassware features threaded § ground glass joints. They reguirenogrease, thuseliminatingitas.
apotential contaminant, andneedno cumbersome clamps. Thejoints consistofaground glassmalejoint(M jand aground
glassinteriorfernalajoint(F ) withexteriorthreads thatallowthe male portion o be secured by a septum-type plastic capusing
an"O'ying comprassionseal (Capand"O'ing areincluded with allthreadedmalke joints. ) Mostpieces have stopeock side
ammswhich permitthe evacuationofairand theintroductionofaninertgas. Ahighvacuumisnotnecessanysince the purge
cyckeis repeated anumberofimes. The versatility of Aldrich Schienk-type glassware makes the manipulation of air-and

Desianedforsmall-scalemaniulationofair-andmoi . &

Addition of Liquids « Chemical Reaction
Distillation » Drying » Extraction

a 11 ([Y
I

Filtration « Recrystallization % L'-, g‘y
Degassing » Transfer of Solids

References

1) Kramer, G.W.: Levy, & B_ Midland M_M_in Browmn, H.C. "Organic Synthesis
via Boranes”; John Wiley and Sons, Inc: New York, MUY, 1875 {Aldrich Cat.
Mo. Z10,144-3).

2) Shriver, D.F_; Drezdzon, M.A. "The Manipulation of Air-sensitive Com-
pounds”, John Wiley & Sons-New York, MY, 1280 (Aldrich Cat. Mo. Z13,005-

E.lL

@
3)5eeAldrich Technical Information Bulletin Mumber AL-185. "Instructions for
Using the Onfiord Sure/Seal Valve Cap.”

u Pont de Memours & Cao.,
Union Carbide ...

Trademarks & registered trademarks
Aldrich Chemical Company, Inc. ..

—— 1 . |1
e ATMOSBAG®

..CHEMFLEX™

... Flex-needle®
. Sure/Seal™
<eeee TEflON®
wvron. Bakelite™

1001 West Saint Paul Ave., Miwaukee, Wl 53233
Telephone  414-2733350 - BOD-231-8327

A ALDRICH"

Fax 414-2734973 = BOO-9462-2591
Oryan.'usa_nﬂ' ha'ganl‘!::s for Internat hizpc/iwarw.slal.comialdrich
Chemical Synthesis E-mal  adnchsialcom

2 1227 Sigma-Aldich Co.  Printedin@e USA. Aldrichis
a member of the Sigma-Aldrich Family. Aldrich warrants
‘that ks products conform tothe information contaired in this
and offver Aldrich publicabions. Furchaser must determine
the suitabilEy of the product for B paricular uss, Ses
reverse side of Involce or packing ip for addiional berms
and condtions of sake.
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Handling Pyrophoric Reagents

revised G/85

Fig. I Pyrophoric reagents may be packed in @ variety of consainers.

Flex-needle

P ~— nitrogen
:-._._ -'Jf

to bubblere—

Fig. ! Double-tipped needle rransfer of pyropheric Hgnid.

Fg 4

NOTE: The metal can in which
each botle is shipped should be
refained as @ profeciive com-
faimer for fransporing and sior-
ing e botile af reagent.

Fig 3

[ INTRODUCTION AND PRECAUTION

Due to the hazardous nature of pyrophorie reagents, we
strongly recommend that all users read this bulletin carefully
and completely before starting any actual laboratory work. If
vou are unsure of any of these procedures or if you need assis-
tance, please contact us prior to use.

All users of these reagents must be fully quahfied and
experienced laboratory workers to handle pyrophoric reagents

without problems. All users must be made aware of the very
hazardous nature of these products.

Uzers must have read and understood our Technical
Information Bulletin No. AL-134 which describes standard
synnge and double-tipped-needle transfer techniques before
attemnpting to handle ligmd pyrophoric reagents (see Fig. 2).

II. NATURE OF THE REAGENTS

Pyrophonic reagents are extremely reactive toward oxy-
gen and 1o most cases, water, and must never be exposed to
the atmosphere Failure to follow proper handhng techmaues
could result 1n serions mpry. Exposure of these reagents to
atr eould result in spontanecus combushon, which could cause
serious burns or other injuries to the person handling the re-
agent or others in the 1mmediate area.

In additien, all combustble materials, including paper
products, should not be allowed to come in contact with any
pyrophore reagent at any fime.

III. HANDLING

Pyrophonic reagents can be handled and stored safely as
leng as all exposure to atmospheric oxygen and moisture 15
avoided. Solids must be transferred under an inert atmosphere
iz an efficient glove box. Ligmds may be safely transferred
without the use of a glove box by employing techniques and
equipment discussed in our Technical Information Bullatin
AL-134

Agamn, users must have read and understood the accom-
panying Technical Bulletin AL-134 (call us immediately for a
copy if yours has been misplaced), before attempting to handle
ligud pyrophoric reagents.

lass bottles of pyrophone reagents should not be handlad
or stored unprotected. The metal can shipped with each bottle
should be retained as a protective container for each bottle for

tra rting and st =ee Fig. 3 and 4).
nsporting storage (see Fig ) (OVER)
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IV.SPILL

Powdered lime should be used to completely smother and
cover any spill that ocours.

A container of powdered lime should be kept within arm’s
length when working with a pyrophonc matenal.

IV. DISPOSAL

We feel that the user of the reagent is the person most
famihar with the contents and should accept the responsiml-
ity for safe disposal of the empty container.

A container with any residual matenal MUST NEVER
be opened to the atmosphers. The last ttaces of reagent must
be removed and should be used completely for a chemical
reaction; however, if unused and wnwanted matenial must be
destroved, 1t must be transferred to an appropriate reaction
flask for hydrolysis and'or neutralization with adequate cool-
ng.

The eszentially empty contamer 15 then nnsed three times
with an wert dry solvent; this nnse solvent mmst also be nen-
tralized or hydrolyzed. The solvent mmst be added to and re-
moved from the contamer under an inert atmosphere. After
addmg each nnse, the container is swirled or shaken. The best
solvent to use is the same solvent used for the solution of the
onginal reagent. If the container onpgmmally contained a2 meat
reagent, then use a solvent which is completely inert and
unreactive toward the reagent.

After the triple rinse 15 complete, the container 1 opened
to the atmosphere at a safe location, preferably outdoors or,
AT A MINIMIUM, IN THE BACE OF A HOOD. After allow-
ing the container to be exposed to the atmosphere for at least
a weak, the contamer must be tple-nnsed with water before
disposal.

This hazard sheet must remain with the contamer ar all imes. If vou have any guesnens, please conracr ns.

AtmosBag-A controlled-atmosphere chamber

The Aldrich AtmosBag is a 0.003-in.
gauge PE bag that can be sealed,
purged, and inflated with an appropri-
ate inert gas, creating a portable, con-
wvenient, and inexpensive “glove box”
for handling air- and moisture-sensi-
tive, as well as toxic, materials. Other
applications include dust-free opera-
tions, controlled-atmosphere habitat,
and, foar the ethylens oxide-treated
AtmnosBag, immunological and micro-

Two-hand AImasSag shown Nere wim

Fenchrack [atlice gysiam. biclogical studies. Small AtmosBags
have one inlet per side. Includes in-
structicns.

Two-hand AtmosBag
Ethylens
Uninflated dimensions (in.) Inflated oxide-treated
Size Opening Width Length volume (in.%) Cat. No. Cat. No_
5 12 ey an 3,000 (50L) F11,283-6 711,837-0
M 24 39 48 17.000 (2800L) Z11,282-8 F11,836-2
L 36 &1 58 32,000 (520L) Z10608-3 Z11,835-4

Accessories

Sealing tape
PP, 3in. x G0yd. Z10,692-5
Bench-top base

Rigid PE, %zin. thick. Keeps AtmosBag
im place. Fits inside respective bag.

] 11 = 18in. Z11,286-0
M 20 x 18in. Z11,285-2
L 24 x 34%in. Z10,691-T

Cotton glove liners

Meadium weight 100% cotton form fit-
ting, disposable style. Ambidextrous.
Each package contains 12 pairs. Sin. L.
5/M Z11,833-8
ML Z11,834-6

Lattice rods
Aluminum. % ood. x 11%in. L. Sections
screw together for extra height

F22 B66-5

CAUTION: Alwrays hanale foxicmatenials in 3 hood or other controfled system fo prevent and
profect against exposure in case of lbakage. Al products made of PE may tear, break, or
puncture. To asswre that air-sensitive materials do nof become exposed to air, follow
instructions on package; also test and monitor AtmosBag for leaks before and during use.

Aldrich Chemical Company, Inc.

1001 West Saint Paul Ave., Milwaukee, W1 53233
Telephona 414-273-3850 Fax 414-273-4979
800-231-8327 800-962-9591

Internet  INFO@ALDRICH.COM
TWX 910-262-3052

Abdrich warrants that its products confiorm to the information contained in this and other Aldrich publications. Purchaser mustdetermine the suitability
of the product for its particular use. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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