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Sealing Quartz/Glass Ampoules
The Standard Operation Procedures herein describes the operational and safety procedures for sealing quartz and glass ampoules with an oxygen/natural gas torch

Comments and questions regarding this procedure should be directed to the contact person listed below:


Name:




OfficeAddress:



Phone:  


Sign-off Record:

Approved by:
_____________________________ 

Date:
___________




Group Leader
Table of Contents

Section
Title
Page Number
1.0 
Revision/Review Log
3
2.0 
General Description
3
3.0 
Computer Security
3
4.0 
Quality Assurance
3
5.0
Hazardous Equipment
3
6.0 
Hazardous Materials
3
7.0 
Hazardous Waste
4
8.0 
Working Alone
4
9.0 
Training
4
10.0 
Lockout Procedures
4
11.0 
Maintenance Records
4
12.0
Incident Records
4
13.0 
Maintenance Records
5
14.0 
Incident Reports
5
15.0 
Standard Operating Procedure
5


15.1 Preparing the torch for use.
7


15.2 Lighting the torch.
7
16.0 Training Log
9


1.0 Revision/Review Log
Revision
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0
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initial issue

1






All

procedure changes
2.0 General Description

The oxygen/natural gas torch is used for sealing quartz and Pyrex tubes, and polishing quartz/Pyrex tube orifices.  Welding grade oxygen and natural gas are connected to an adjustable flame torch.  The natural gas valve is opened and a spark is applied, igniting the flame.  The oxygen is slowly added until an appropriate flame is attained.  This flame is then ready to be used for the above purposes.

3.0 Computer Security


Not Applicable.

4.0 Quality Assurance 

This activity is not part of the calibration program.

5.0 Hazardous Equipment

This equipment is to be used by trained personnel only.  If used properly it is a valuable and necessary apparatus.  If used by an untrained operator, or if used improperly it can be dangerous to the user because of burn hazards.

6.0 Hazardous Materials

Only materials approved by the Group Leader or Activity Supervisor may be encapsulated.  Sealing of radioactive materials requires a Radioactive Work Permit (RWP) from ESH&A.  The users are to educate themselves by use of MSDS sheets as to proper handling procedures for the materials encapsulated.  The user should investigate reactivity and volatility before encapsulation.

7.0 Hazardous Waste

The user is responsible for handling/disposal of any materials regarded as hazardous waste.  See the Chemical Hygiene Plan for guidelines.

8.0 Working Alone

This equipment may be used while working alone.  The entrance door to room 123 MD must be left open during operation.

9.0 Training

Training for this equipment includes three parts; 1) Reading and understanding the written Standard Operating Procedures, 2) Hands on training by the assigned trainer, and 3) Trainers approval to begin regular use.  The prospective user shall be made aware of the possible hazards involved with use of this equipment.

10.0 Lockout Procedures

If a lockout-device is found to be needed contact the Group Leader or Activity Supervisor for assistance. This equipment is to be disabled at the compressed gas cylinder and natural gas valve.

11.0 Maintenance Records

Any maintenance to the torch apparatus must be noted in the activity log book .

12.0 Incident Records

Incidents involving safety, health, and environment will be reported to the Group Leader or Activity Supervisor.

13.0 Maintenance Records

Any maintenance records will be maintained in the activity log book.

14.0 Incident Reports

An incident log will be maintained in this unit operation book of incidents which have occurred using this equipment.  This includes, but not limited to those incidents which may have had an impact on the health and safety of the operator or others, or resulted in damage to the equipment.
15.0 Standard Operating Procedure

NOTICE:  Operation of this apparatus without proper training is a violation of Ames Laboratory safety policy.  Trained persons disregarding proper procedures will lose all privileges.

WARNING: Working with Glassware (adapted from ESH&A recommendations)
The following precautions must be followed when working with glassware:

a) Never use force when working with glassware.

b) Inspect glassware before and after each use. Discard or repair any cracked, broken, or damaged glassware.

c) When inserting glass tubing into rubber stoppers, corks, or tubing, follow these guidelines

i) Use adequate hand protection.

ii) Be sure the tip of the tube is fire-polished.

iii) Most accidents occur because the glass snaps above the stopper from a force sideways (torque). Keeping your hand close to the stopper will help prevent exerting a force sideways on the glass.

iv) When appropriate lubricate the glass with glycerol or water.

v) Grasp the glass about 1" (no farther) from the end and push and twist to insert it into the stopper.  As the glass begins to slide into the rubber, move the hand holding the glass back a little.

vi) When possible, substitute plastic or metal connectors for glass connectors.

d) Large glass containers are highly susceptible to thermal shock. Heat and cool large glass containers slowly.  Use Pyrex or heat-treated glass for heating operations.

e) Use thick-walled, round-bottomed glassware for vacuum operations. Flat-bottomed glassware is not as strong as round-bottomed glassware.

f) Never use a thermometer as a stirrer! Always support a thermometer in a beaker or flask with a clamp. If a mercury thermometer breaks, immediately contact ESH&A and restrict access to the area of contamination until cleanup can be arranged.

g) When glassware is assembled, care should be taken to use the minimum number of clamps for support, making sure:

i) The clamp is attached to a vertical support bar.

ii) The clamp applies no torque.

iii) Top-heavy apparatus is prevented from rotating and tipping.

iv) Hanging pieces are clamped - grease will not hold them against the force of gravity!

v) Do not use a glass stopper to seal a hot container or you may never get it out again.

h) When handling cool flasks, grasp the neck with one hand and support the bottom with the other hand.

i) Lift cool beakers by grasping the sides just below the rim. For large beakers, use two hands: one on the side and one supporting the bottom.

j) Never carry bottles by their necks.

k) Follow these guidelines for handling and disposing of broken glass:

i) Do not pick up broken glass with bare or unprotected hands. Use a brush and dustpan to clean up broken glass. Remove broken glass in sinks by using tongs for large pieces and cotton held by tongs for small pieces and slivers.

ii) Glass contaminated with biological, chemical, or radioactive materials must be decontaminated before disposal or be disposed of as hazardous waste.

iii) The Ames Laboratory Storeroom has cardboard boxes intended for the accumulation and disposition of broken glass.  Two different sizes are available to accommodate different sizes of glassware.  Do not put broken glass in the regular trash.  
Much of the above is not directly related to the scope of work described herein.  But the theme is valid.  Do not use force glassware, it will break, you will get injured.

WARNING: Working with torches

Natural gas and oxygen are a potentially dangerous mixture.  Use this torch only after training and follow the standard operating procedure to avoid accidents.

15.1
Preparing the torch for use.

a) SIGN IN LOG BOOK.

b) Check that all valves on torch assembly are closed.

c) Ensure that the work area is clean and free of combustible and flammable items.

d) Open main valves on natural gas service and oxygen compressed gas cylinder.

15.2.
Lighting the torch.

a) Wear safety goggles or shield and gloves.  

b) Open damper on fume hood/snorkel.

c) Bleed the oxygen gas line by opening the appropriate valve on the torch until oxygen flow is obtained from the nozzle. Close this valve.

d) Open the natural gas valve and natural gas torch valve so that a small flow of gas is obtained.

e) CAREFULLY light the torch with a striker.

f) Once lit, increase the natural gas flow.

g) SLOWLY open the oxygen valve and increase its flow until the desired flame is obtained.

15.3
Using the torch.


Once the flame is obtained, you may complete your work.  However, be very careful of the flame, it is extremely hot and may cause a severe burn.  The work piece will be very hot. Caution:  Be certain to give it adequate time to cool; quartz will remain extremely hot even though it appears cold and transparent.

CAUTION:
When very high temperatures are desired, such as when working with quartz, you MUST wear dark glasses / shield. Looking directly at white-hot material will cause IRREPARABLE DAMAGE TO YOUR EYES.


15.3.1
Sealing Quartz Tubes

a)
Choose appropriate sealing method



i)
Sealed end – for small tubes (less than 15mm o.d.)



ii)
Tube-in Tube – for larger tubes and longer sealing surfaces.

c)
Carefully insert the tube into the rubber coupling, the tubing is label for this sized it will safely accept.  Hold the tube 1” from the end that is being inserted and only insert the tube ¾” to 1”.  Place the hose clamp about 1/8” from the end of the rubber coupling before tightening.  IF IT DOES NOT FIT-DO NOT FORCE IT!


NOTE 1: 
Small diameter tubes, <7mm, may need only inserted ½”.


NOTE 2: 
Vacuum hose coupling tubes must be no shorter than 4” long.


NOTE 3: 
When removing the glass stub from the rubber leather glove may be worn to prevent cuts or punctures from stubs that were not properly blunted.

b)
Flame polish tube – flame polish tubes to drive off moisture working from the sealed end to the open end.  Tubes must be polished immediately previous to sealing operation.  Allow tubes to cool and insert samples to be sealed.  Alternatively, tubes can be dried in a muffle or tube furnace.

i)
Evacuate tube with pump system.  Pump and flush x 3. Backfill to ≤ 5 in. Hg vac. of desired gas.

ii) Heat tube to soften quartz and seal off.

iii) Heat and blunt ends of both remaining pieces.


15.3.2
Finishing up.

a) Close the oxygen valve on the torch.

b) Close the natural gas valve on the torch.

c) Close the main valve on the oxygen tank and natural gas service.

d) Bleed the oxygen line by opening the oxygen valve on the torch.  Close this valve when the line is empty.

e) Bleed the natural gas line by opening the valve on the torch.  Close this valve when the line is empty.

f) CLEAN UP YOUR WORK AREA.  Do not leave striker, safety glasses or other equipment on the table.  Put them away.  Take proper care of the materials you used, such as quartz pieces.

16.0 Training Log

The following is a list of approved trainers. Only approved users may operate this equipment.

Approved Trainers:


By signing below you are indicating your understanding and awareness of the hazards involved with this process. You are also declaring that you have complete the necessary institutional training required prior to conducting this work covered under this Activity. 

Operators:
Full Name



Signature


       Date
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