Standard Operating Procedure

________________________________________________________

Read the EH&S Standard Operating Procedures Fact Sheet before filling out this form. Print out the completed form and keep a readily accessible hard copy in the lab (also keeping an electronic copy is highly recommended).
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Sure Seal Bottles
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Section 1 – Process

	


Section 2 – Hazardous Chemicals 

	A variety of chemicals are stored in bottles with sure seals.  Such chemicals are highly moisture and/or oxygen sensitive and may react violently with both air and/or water.  



Section 3 – Potential Hazards

	Chemicals in sure seal bottles may react violently with air and water so it is important to keep them under an inert atmosphere.  Additionally, the sure seal on the bottle ensures the state of dryness and thus the purity of the chemical, having impeded its reaction with the atmosphere. 




Section 4 – Approvals Required

	Use of sure seal bottles requires training and the approval of the appropriate lab member.



Section 5 – Designated Area

	Sure seal bottles need to be used in the fume hood with an inert gas line.


Section 6 – Special Handling Procedures and Storage Requirements

	Clamp the sure seal bottle to ensure that it will not move.  Insert the nitrogen (or other inert gas) needle inlet making sure that the needle is above the surface of the liquid.  This will keep the pressure equalized in the bottle during the transfer.  Draw inert gas into the syringe being used and flush it out three times to the atmosphere to make sure that there is no oxygen in the syringe.  With respect to the needle on the syringe, it must be dry and a larger gauge needle should be used with a larger syringe (but no larger than 18 gauge).  Insert the syringe into the sure seal bottle below the surface of the chemical.  Holding the needle and syringe together, slowly pull back the plunger, drawing the chemical back into the syringe. Excess chemical can be expelled from the syringe by holding syringe parallel to the bottle, with the needle still inserted in the sure seal.  The plunger is then pushed in until the desired volume is in the syringe.  The needle is then drawn above the surface of the chemical, still in the bottle under inert atmosphere.  The plunger is drawn back again to fill the top of the syringe with inert gas.  This will ensure that when the syringe is drawn out the chemical will not accidentally be expelled.  The syringe can then be removed from the bottle.  As the nitrogen line is removed from the bottle, the sure seal must be covered with Scotch magic tape to cover the holes created by the needles.  This will help 

insure that the bottle remains under an inert atmosphere.  See Figure from UCLA SOP 

www.chemistry.ucla.edu/file-storage/.../SOPLiquidReagents.pdf  below.
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Transferring Pyrophoric Reagents with Sy r i n g e    

·

  Clamp the reagent bottle and receiving vess

el 

t o  p rev e nt   t he m   f ro m   m ov in g.  

·

  Insert a needle from an inert gas source with a  bu bbl er  o ut let   int o  t h e  bot t l e  k ee pin g  t he   ne edl e  t ip 

above the liquid level. 

·

  NOTE: The goal of this technique is to equaliz e  t h e  pres s ur e  in  t he  r ea ge nt   bot t le.     A  dif f e re nt  

technique is to use inert gas pressure to force  r ea gent   i nt o  t he  s y ri ng e,   but   t hat   h as   t he  d an ge r  of  

blowing the plunger out of the syringe body and  s pilli ng  o ut   py r oph oric   r ea ge nt .  

·

  Flush dry syringe with inert gas, depress the plu ng er  an d  ins ert   t he  n ee dl e  int o  t h e  Su re/ S ea l  bot t le.  

·

  NOTE: For large volume syringes, use a corres p o ndi ng  l arg er  g au ge  n ee dl e.  

·

  Gently pull the plunger to draw liquid into the s y ri n ge  ( F i g .   2 A ) .   P ulli ng  t oo  har d  o r  t o o  f as t   c an 

cause air bubbles to enter between the plunger  an d  s y ring e  b ody .    

·

  NOTES: Simple glass syringes are more pron e  t o  c aus in g  g as   bu bbl es .   D is pos ab le  pl as t ic   s y rin ges  

have a good seal on the plunger and work well.   Gl as s   s y ring es   w it h  T ef l on - t i pp e d  p lu nge rs   (g as -  

tight) syringes are best.  For safest work, do not   f il l  s y ring e  m or e  t ha n  60 %  f ul l,   up  t o  a  m ax i m u m   of  

10 mL of liquid. The double-tipped needle techni q ue  is   s af er  w he n  t rans f erri ng  1 0  m L  or  m or e.  

·

  Excess reagent and entrained bubbles are then  f o rc ed  b ac k   int o  t h e  r e ag ent   b ot t le  ( F i g .   2 B ).    

·

  FOR HIGHLY PYROPHORIC materials such as   t e rt - but y llit hiu m   an d  t ri m et hy lal u m i nu m ,   it   is   bes t   t o 

draw a plug of inert gas from the headspace int o  t he  n ee dle  af t er  ex c es s   r ea ge nt   is   f orc ed  b ac k   int o  

the bottle (Fig. 2B) and before withdrawing the  ne edl e .  

·

  The desired volume of reagent in the syringe is   qu ic k ly   t rans f err ed  t o  t h e  re ac t io n  ap pa rat us   by  

puncturing a rubber septum as illustrated in Fi g .   2 C .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2A Filling syringe

 

 

F i g .   2 B   R e m o v i n g   g a s   b u b b l e s   a n d   r e t u r n i n g   e x c e s s  

r e a g e n t   t o   t h e   S u r e / S e a l   b o t t l e

 

 

F i g .   2 C   S y r i n g e   t r a n s f e r   o f   r e a g e n t   t o   r e a c t i o n   v e s s e l

 

 

F i g .   3 A   D o u b l e - t i p p e d   n e e d l e   t r a n s f e r   o f   l i q u i d   r e a g e n t  
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T r a n s f e r r i n g   P y r o p h o r i c   R e a g e n t s   w i t h   S y ringe   

·

  C l a m p  t h e  re ag ent   b ot t le  a nd  r ec eiv i ng  v es s el to prevent them from moving. 

·

  I ns ert   a  n ee dle  f ro m   an  i nert   g as   s ou rc e  w it h  a bubbler outlet into the bottle keeping the needle tip 

abov e  t he  li qu id  lev el.  

·

  N O T E:   T h e  go al  of   t his   t ec h ni qu e  is   t o  eq ualiz e the pressure in the reagent bottle.  A different 

t ec hni qu e  is   t o  us e  i nert   g as   pr es s ur e  t o  f orc e reagent into the syringe, but that has the danger of 

blo w i ng  t h e  pl un ger  out   of   t he  s y ri ng e  bo dy   a nd spilling out pyrophoric reagent. 

·

  F l us h  d ry   s y ring e  w it h  i nert   g as ,   de pres s   t h e 

plu

nger and insert the needle into the Sure/Seal bottle. 

·

  N O T E:   F o r  lar ge  v ol u m e  s y rin ges ,   us e  a  c orr esponding larger gauge needle. 

·

  Ge nt ly   pul l  t he  pl un ge r  t o  dra w   l iq uid  i nt o  t he  syringe (Fig. 2A). Pulling too hard or too fast can 

c aus e  air  b ub bles   t o  e nt er  bet w e en  t h e  pl un

ger 

and syringe body.  

·

  N O T E S:   Si m ple  glas s   s y ri ng es   are  m or e  pr on e to causing gas bubbles. Disposable plastic syringes 

hav e  a  go od  s e al  o n  t he  p lu ng er  a nd  w o rk   w ell. Glass syringes with Teflon-tipped plungers (gas- 

t ight )  s y rin ges   a re  b es t .     F o r  s af es t   w ork ,   do 

not

 fill syringe more than 60% full, up to a maximum of 

10  m L  of   liqu id.   T h e  do ubl e - t i ppe d  n ee dle  t ec hnique is safer when transferring 10 mL or more. 

·

  Ex c es s   re ag ent   a nd  e nt rai ne d  b ub bles   a re  t h en forced back into the reagent bottle (Fig. 2B).  

·

  F O R   H I G H LY  P Y R OP H O R I C   m at eria ls   s uc h 

as

 tert-butyllithium and trimethylaluminum, it is best to 

dra w   a  plu g  of   in ert   gas   f r o m   t he  h ea ds p ac e  i nto the needle after excess reagent is forced back into 

t he  bot t l e  ( F i g .   2 B )  an d  bef ore  w it hdr a w i ng  t h e needle. 

·

  T h e  d es ir ed  v ol u m e  of   rea ge nt   in  t he  s y ri ng e  is

 

quickly transferred to the reaction apparatus by 

punc t uri ng  a  r ub ber   s ept u m   as   illus t r at ed  i n  F i g. 2C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F i g .   2 A   F i l l i n g   s y r i n g e

 

 

Fig. 2B Removing gas bubbles and returning excess 

reagent to the Sure/Seal bottle

 

 

F i g .   2 C   S y r i n g e   t r a n s f e r   o f   r e a g e n t   t o   r e a c t i o n   v e s s e l

 

 

F i g .   3 A   D o u b l e - t i p p e d   n e e d l e   t r a n s f e r   o f   l i q u i d   r e a g e n t  





Section 7 – Personal Protective Equipment

	Standard use of a lab coat, gloves, and safety glasses is needed for the use of chemicals in sure seal bottles.  The exact PPE will vary depending upon the chemical in use.



Section 8 – Engineering/Ventilation Controls

	Work inside the hood and keep the hood sash as low as possible. 




Section 9 – Spill and Accident Procedures

	The procedure for spill clean up will depend on the specific chemical.  See Section 11 – 

Decontamination and consult other SOP’s and appropriate lab member for more information on the 

chemical in question before its use.




Section 10 – Waste Disposal

	Disposal of chemicals in a sure seal bottle will depend on the specific chemical.  Consult other SOP’s and appropriate lab member for more information on the chemical in question.




Section 11 - Decontamination

	As with any chemical spill, remove all contaminated clothing, wash all contaminated skin with copious amounts of water.  Any further steps for decontamination will depend on the chemical. Consult other 

SOP’s and appropriate lab member for more information on the chemical in question before its use.




