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GOOD LABORATORY PRACTICES PLAN

 LISTNUM  \l 1 
Scope
This plan describes the Radioanalytical Laboratory (RAL) good laboratory practices. This plan includes procedures related to sample size, analytical methods, reagents and chemicals, glassware type and cleaning, pipette calibration and mode of operation, contamination control program, general radiological precautions, laboratory safe practices, and a summary of rules governing the use of analytical balances.

 LISTNUM 
Purpose
The purpose of this plan is to establish the requirements, responsibilities, and procedures used as good laboratory practices within the RAL. The plan satisfies the requirements of DD­92­02, RL­AP­1.0, and RL­QAP­1.0 (see References 3.1.1, 3.1.2, and 3.1.3, respectively).

 LISTNUM 
References, Definitions, and Developmental Resources
 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan  

 LISTNUM 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory
 LISTNUM 
RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan

 LISTNUM 
Brinkmann / Eppendorf Standard Operating Procedure for Pipettes, Brinkmann Instruments, Inc., 2001

 LISTNUM 
HP-OP-201, Hot Particle Control

 LISTNUM 
HP-OP-019, Radiation and Contamination Survey Techniques

 LISTNUM 
HP-OP-111, Operation and Calibration of the Ludlum Model 3 Survey Meter

 LISTNUM 
WA-OP-020, Identification, Segregation, Separation, and Documentation of Low Level and Radioactive Mixed Waste

 LISTNUM  \l 2 
Definitions

Refer to RL-QAP-1.0 (see Reference 3.1.3) and/or the Battelle Columbus Laboratories Decommissioning Project (BCLDP) Procedures Dictionary for definitions of the following terms:

Accuracy*
Analytical Batch*
Chain-of-Custody Record

Chemical Hygiene Plan
Contamination*
Duplicate

Laboratory
Material Safety Data
Matrix 

Matrix Spike*
   Sheets (MSDSs)
Minimum Detectable Activity

Method Blank*
Mixed Waste*
   (MDA)*

Precision*
Sensitivity
Standard Operating Procedures

Standard Reference Material
Technician
Tracer

*Where two definitions of the same term occur in the BCLDP Procedures Dictionary, the correct definition for this plan is the one associated with RL-QAP-1.0.
 LISTNUM 
Developmental Resources
 LISTNUM  \l 3 
Kanipe, L. G., Handbook for Analytical Quality Control in Radioanalytical Laboratories, EPA-600/7-77-088, August 1977

 LISTNUM 
Edwards, B., “Improving Radiation Safety Hazard Communication through Nuclide Safety Data Sheets,” Operational Radiation Safety, Supplement to Health Physics, Vol. 82, No. 2, February 2002

 LISTNUM  \l 3 
Skoog, D. A., and West, D. M., Fundamentals of Analytical Chemistry, Third Edition, 1976
 LISTNUM  \l 1 
General
 LISTNUM  \l 2 
Personnel Safety Precautions
Personnel safety precautions are outlined in DD-92-02 (see Reference 3.1.1).
 LISTNUM  \l 2 
Radiological Safety Precautions
 LISTNUM  \l 3 
Radiological safety precautions appropriate to the nature of the sample’s expected activity level, as evidenced on any labels, tags, or tracking sheets (including chain-of-custody) must be reviewed and followed during all procedures. This will include compliance with the current Radiation Work Permit.
 LISTNUM 
Radiological safety precautions appropriate to a sample’s expected activity level and the prevention of cross contamination must be reviewed prior to starting the analysis of the sample. In general, samples accepted for analysis in the laboratory should be of low-level or environmental activity. Samples known or suspected to be greater than 1 nanocurie will require special handling within the RAL.
 LISTNUM  \l 2 
Responsibilities
Laboratory personnel responsibilities and duties are discussed in RL-QAP-1.0 (see Reference 3.1.3).

 LISTNUM  \l 1 
Laboratory Procedures
 LISTNUM  \l 2 
Sample Size 
Quantities of material needed or available for analysis have a significant role in the work of the laboratory. Large samples are necessary for working with low-level radioactivity to provide sufficient activity to count and the ability to meet the required MDA within a reasonable counting time. Large samples reduce the efficiency of a gamma counting system because of the poor counting geometry and introduce possible interferents into the analysis; therefore, the sample size must be considered when computing the overall analytical error. The problem of sample size often is more pronounced for a radioanalytical laboratory because of isotopic abundances of some radionuclides; e.g., the abundance of 40K is about 1/100 of 1% of the total natural abundance of potassium. Whereas a technician in a general chemistry laboratory would analyze for total potassium, the technician in a radioanalytical laboratory may determine only the 40K content of the sample.

Also, the possibility should be considered that the results obtained from the sample might lead to a desire to reanalyze it for the same radioisotope or to analyze the sample for some other radioisotope(s). Hence, it will often be desirable to have more sample than will be processed and to process more sample than will be used in the analysis (if the analytical process is such as to consume the sample).

 LISTNUM  \l 2 
Analytical Methods
The technician can be more confident of a particular method if it has been generally accepted throughout the industry. When the RAL plans to adopt new procedures, it should consider standard methods, such as the American Society for Testing and Materials, U.S. Environmental Protection Agency, Nuclear Regulatory Commission, and U.S. Department of Energy. Once the method is accepted, documented, and placed into use, it should be formally reviewed once every two years to ensure that it continues to meet the needs of the laboratory. As the laboratory’s needs change, the adoption of newer, quicker, or more sensitive methods may be necessary.

Acceptance of a procedure should not stop investigations that might lead to improvements in the specificity or sensitivity of the method. However, before such a modification is made, it should be worked out carefully and data should be accumulated to document the superiority expected from the modification (e.g., reduction in technician’s preparation and/or analysis time and/or reduction in hazardous chemicals used and mixed waste generated).

 LISTNUM  \l 2 
Chemicals and Reagents
 LISTNUM  \l 3 
Chemical Purity

The quality of reagents is of great importance. The type of reagent for a particular use is often determined by the impurities that can be found in the reagent. Generally, the best quality of chemicals available should be employed. Chemicals that bear the classification “ACS grade” meet the specifications set forth by the American Chemical Society. Other grades of chemicals may be used, provided it is first ascertained that the reagent is of sufficient high purity to permit its use without lessening the accuracy of the analysis.

Because materials of analytical reagent grade vary in quality from lot to lot and manufacturer to manufacturer, reagents must be checked carefully before they are used in the laboratory (i.e., review MSDSs). Once in service, a reagent should be tested frequently to detect deterioration as early as possible. To maintain reagent quality for as long as possible, the manufacturer’s directions for storage and use should be followed closely. The RAL uses the method blank to detect possible chemical deterioration and/or cross-contamination within an analytical batch.

Radioanalytical laboratories require purer chemicals than do other laboratories for many purposes (e.g., liquid scintillation requires pure solvents and scintillators to prevent quenching). Trace amounts of impurities that alter counting data without interfering with any chemical procedure must be eliminated (e.g., all traces of radium must be removed from barium used in co-precipitation of radium).

 LISTNUM  \l 3 
Reagent Preparation

NOTE:
Never store reagents long-term in the volumetric glassware in which the chemical was prepared.

Document all reagents and carriers prepared for the radioanalytical procedures in the RAL Reagent logbook. The technician will document the chemical’s preparation/expiration date, technician’s initials, chemical formula (e.g., 1.0N HNO3), and give a detailed description of how the chemical was prepared. The technician will also include any calculations and calibration of carriers required. The technician will label the reagent bottle with the preparation/expiration date and technician’s initials, along with the chemical formula of the contents.

 LISTNUM  \l 2 
Laboratory Glassware

 LISTNUM  \l 3 
Types

Laboratory glassware is used in innumerable ways in every laboratory; but generally, glassware is used to prepare reagents, measure solution volumes, and serve as reaction vessels. The principal glassware used are Pyrex and Kimax, both of which are made from borosilicate glass, which is generally satisfactory for any analytical work. Recently, the use of Teflon®, polyethylene, and polypropylene has become more common, but the limitations and advantages of these materials must be considered before use. For specific information on the properties of these materials, the technician should refer to the manufacturer’s catalog.

Volumetric glassware and its proper use are important factors in any laboratory operation. For accuracy, the apparatus must be read correctly; i.e., the bottom of the meniscus should be tangent to the calibration mark. Since fluctuations in temperature can cause expansion and contraction of glassware and solution volumes, glassware should be used only at the temperature for which it has been calibrated unless volume correction factors are known.

The technician should be aware, however, that the notations TC (to contain) and TD (to deliver) that commonly appear on analytical glassware mean exactly what they say. If the two types are used interchangeably, laboratory results may be greatly reduced in quality. A TC pipette holds the exact amount of solution stated on the calibration and therefore should be emptied completely for accurate transfer. A TD pipette, when emptied, delivers the exact volume shown on the calibration; any residual solution should not be forced out of a TD pipette.

 LISTNUM  \l 3 
Cleaning

Glassware used for measuring liquids and preparing reagents/tracers must be clean so that the film of liquid never breaks at any point when the glassware is being emptied. The required amount of solution will not be delivered nor will the amount delivered be reproducible if this precaution is not taken.

The method of cleaning will depend on the use of the glassware and on the residue present from previous use. The first rule in keeping glassware clean is to rinse it thoroughly with water immediately after use since cleaning becomes much more difficult after residues have dried. If dirty glassware cannot be washed immediately, it should be left in water to soak. 

Use brushes carefully and be certain that the brush has no exposed sharp metal points that can scratch the glass. Scratched glassware increases the likelihood of sample contamination and losses owing to large surface areas. Moreover, scratched glassware is more easily broken, especially when heated.

Clean volumetric glassware by the following methods:

(
For normal cleaning, use a commercial cleaning detergent such as Alconox® to clean the laboratory glassware.

(
For greasy residue, allow warm sodium hydroxide solution to stand in the vessel; however, care must be taken since sodium hydroxide can etch glassware.

CAUTION: 
Chromic acid is a very powerful oxidizing mixture.

(
For more stubborn residue, a chromic acid solution may be used. Prepare a chromic acid solution by adding 1 liter of concentrated sulfuric acid to 35 mL of saturated sodium dichromate solution. Make this addition slowly and while stirring because a large amount of heat is evolved. Add the solution to dirty glassware and allow to stand for 15 minutes. Rinse glassware thoroughly with tap water and then rinse with deionized (DI) water to remove traces of chromic acid. Return the chromic acid solution to a storage bottle for reuse. When the mixture becomes too diluted or turns a greenish color, it is no longer effective.

After washing the glassware with any method, thoroughly rinse all soap or other cleaning agent residue after washing to prevent possible contamination. If surface of glassware is clean, the water will wet the surface uniformly; if the glassware is still soiled, the water will stand in droplets. If this occurs, reclean the glassware with one of the options listed above. When the glassware is completely cleaned and thoroughly rinsed with tap water, then rinse with DI water and air dry.

 LISTNUM  \l 2 
Pipette Calibration and Mode of Operation

 LISTNUM  \l 3 
Documentation typically supplied with certification includes

(
Actual volume measurements for each measured volume

(
Standard calibration report

(
Pipette calibration sticker.

 LISTNUM 
Three different volumes of adjustable pipettes are tested.

(
The nominal volume (10 measured values)

(
Approximately 50% of the nominal volume (10 measured values)

(
The smallest adjustable volume, which should not be less than 10% of the nominal volume (10 measured values).

 LISTNUM 
Testing Conditions and Pipetting Conditions

 LISTNUM  \l 4 
The room temperature should be 20 to 25°C, ± 0.5°C during measurement.

 LISTNUM 
Factors that affect the temperature of the pipettes and measuring station (e.g., direct sunlight) should be avoided. Ensure that the ambient temperature and the temperatures of the test liquid and the pipettes used match the temperature of the tips. It is advisable to allow the temperature of all components to stabilize for approximately 3 to 4 hours prior to calibration.

 LISTNUM 
The balance should be free of drafts and vibrations and should be placed in a temperature-controlled environment.

 LISTNUM 
Test liquid shall be degassed, DI water that is at room temperature (20 to 25°C).

 LISTNUM  \l 3 
The nominal volume tested for fixed-volume pipettes is 10 measured values.

 LISTNUM 
Mode of Operation

 LISTNUM  \l 4 
Attach the appropriately sized pipette tip onto the nose cone of the pipette.

 LISTNUM 
For adjustable pipettes, set to the smallest volume which is to be tested.

 LISTNUM 
Tare the balance.

 LISTNUM 
Pre-wet the tip.

 LISTNUM 
Aspirate and then dispense the set volume three times. Execute blow-out.

 LISTNUM  \l 3 
Aspirate the volume that is to be tested from the liquid supply as follows:

 LISTNUM  \l 4 
Hold the pipette vertically in the liquid supply.

 LISTNUM 
Immerse the tip approximately 2 to 3 mm into the test liquid.

 LISTNUM 
Aspirate the test volume slowly and uniformly. Observe the waiting period of 1 to 3 seconds for 50- to 200-μL pipettes and 5 seconds for 500- to 5,000-μL pipettes.

NOTE:
The waiting time depends on the size of the pipette tip.

 LISTNUM 
Remove the pipette tip from the test liquid slowly and uniformly. Remove any remaining liquid by “wiping” the pipette tip against the inside of the vessel.

 LISTNUM  \l 3 
Dispense the test volume into the weighing vessel as follows:

 LISTNUM  \l 4 
Place the filled tip at an angle of 30° against the inside of the weighing vessel.

 LISTNUM 
Dispense the test volume slowly and uniformly up to the first stop (measuring stroke) and wait for 1 to 3 seconds. 

 LISTNUM 
Press the control button to the second stop (blow-out) and dispense any liquid remaining in the tip.

 LISTNUM 
Hold down the control button and pull the tip up along the inside of the weighing vessel.

 LISTNUM 
Document the value that appears in the display of the balance immediately after the display has come to a standstill.

 LISTNUM 
Document all measured values from a measurement series as described above. Evaluate the inaccuracy and the imprecision.

 LISTNUM 
With adjustable pipettes, proceed in the same way, using the nominal volume and at least 50% of the nominal volume.

 LISTNUM  \l 3 
Cleaning

If not otherwise stated in the instruction manual, all parts of the pipette can be cleaned with a soap solution or isopropanol. Then rinse the parts with DI water. Do not reassemble the parts until they have dried completely.

After cleaning, lubricate manual pipettes lightly using the special silicone grease included with the pipette.

 LISTNUM 
Checking for Leaks

For pipettes with volumes of 100 μL and up, check for leaks by holding the pipette vertically for approximately 15 seconds with a filled tip. Do not touch the pipette tip. Observe the meniscus of the liquid in the tip. If there is a leak, a droplet is visible on the pipette tip.

 LISTNUM 
Troubleshooting

	Error
	Cause
	Solution

	Droplets visible on the inside of the pipette tip
	- Uneven wetting of the plastic wall
	- Attach a new pipette tip

	Pipette drips; incorrect pipetting volume
	- Tip is loose

- Incorrect pipette tip

Pipette leaks because:

- Piston is contaminated

- Piston is damaged

- Seals are damaged

- Nose cone is loose
	- Push tip on tightly

- Use correct pipette tip

- Clean the piston and lubricate lightly

- Replace the piston and piston seals and lubricate lightly

- Replace all seals and lubricate the piston lightly

- Tighten the nose cone slightly using the key provided; replace the nose cone if necessary

	Control button jams or does not move smoothly
	- Piston is contaminated

- Seal is contaminated

- Piston is damaged

- Solvent vapors have entered device
	- Clean the piston and lubricate lightly

- Disassemble the pipette; clean all seals and replace if necessary; lubricate the piston lightly

- Replace the piston and piston seals and lubricate lightly

- Unscrew the pipette at the central junction and air the pipette. Clean the piston and lubricate lightly


 LISTNUM 
Adjustment

The pipettes have been calibrated by the manufacturer with bidistilled, degassed water in accordance with the standards under the measuring conditions described in Section 5.5.3.

If the precision of the pipetted volume is questionable, consider the following points before readjusting the pipette:

(
Has the pipette been checked for leaks? (see Section 5.5.9)

(
Is the temperature of the liquid the same as:


- The temperature of the device?


- The ambient temperature?

(
Is there a draft in the room?

(
Has the correct volume been set?

(
Have the density of the liquid and the air pressure been taken into consideration?

(
Does the density of the test liquid deviate from that of DI water?

(
Is the mode of operation correct? (see Section 5.5.5)

(
Have pipette tips been attached (pipette + pipette tip -> pipetting system)?

Volume errors may occur during the pipetting of liquids that have a high vapor pressure or a density significantly different than that of water.

Do not adjust the device until all of these points have been examined.

NOTE:
Follow manufacturer’s instructions when adjusting pipettes (see Reference 3.1.4).

 LISTNUM  \l 2 
Contamination Control Program 
Contamination prevention within the RAL is an essential part of accurate reporting of radioanalytical data. The contamination control program should include ways to detect contamination from any source during sample preparation and analyses if contamination of samples occurs. The contamination control program should also provide the means to correct procedures to eliminate or reduce any source of contamination. The RAL has many systems in place to prevent contamination of samples while performing analyses. Some general aspects of a contamination control program include:

(
Use of method blank, duplicate samples, and matrix spike to detect possible cross-contamination of an analytical batch.

(
Prepare/dilute high activity samples (> 1 nanocurie) in a separate area, such as the RAL satellite laboratory.

(
Control hot particle samples received for analyses in the RAL by following methods outlined in HP-OP-201 (see Reference 3.1.5).

(
Control splattering by slightly cooling planchets dried on the hot plate before adding liquid.

(
Take caution when using hydrogen peroxide reaction in sample preparation to prevent splattering between samples.

(
Remove pipettes from service when liquid is sucked into the pipette nose cone. Clean the pipette and verify proper operation before being placed back in service.

(
Dispense reagents required for analysis into disposable containers or glass beakers. DO NOT put unused reagents back into containers after they have been dispensed.

(
Whenever possible, the use of new or disposable containers or lab ware is recommended. For example, disposable weigh boats can be used to prevent contamination of the analytical balance. Disposable plastic centrifuge tubes are often less expensive to use than glass centrifuge tubes that require cleaning after every use. Some other examples of disposable lab ware used in the RAL are plastic disposable beakers, transfer pipettes, pipette tips, syringe bodies, and electroplating cells (30­mL plastic bottles).

(
One of the serious sources of contamination is the electrode and “O” ring used in electrodepostion. Brief rinsing of the “O” ring and the electrode can be ineffective in producing adequate decontamination. When high levels of activity have been used, the “O” ring(s) should be discarded and a blank should be run to ensure that decontamination was adequate before the system is permitted to be used to analyze subsequent samples.

(
Operations should be segregated according to activity level. Separate equipment, analytical batches, and facilities should be used for elevated and low-level samples whenever possible.

(
Personnel should be mindful of the use of proper personnel protection equipment and practices (e.g., use of lab coats, frequent glove changes, routine hand washes, etc.).

(
In order to avoid cross contamination, grinders, sieves, mixers and other equipment should be cleaned before using them for a new sample. Cleaning equipment prior to use is only necessary if the equipment has not been used for some time. It is important to note that grinding containers become more difficult to clean with age because of progressive pitting and scratching of the grinding surface. 

(
Hardened steel containers can rust, and therefore should be dried thoroughly in the drying oven after cleaning. If rust does occur, the iron oxide coating can be removed by a warm dilute oxalic acid solution or by abrasive cleaning. 

(
Periodic rinsing with a dilute solution of nitric acid can aid in maintaining clean glassware.

(
Routinely inspect glassware for scratches, cracks, etc., and discard if damaged. Scratched glassware increases the likelihood of sample contamination and losses owing to large surface area.

(
Counter tops and equipment should be cleaned and decontaminated following spills of liquids or dispersal of finely powdered solids. Plastic-backed absorbent bench top covers and trays help to contain spills.

(
Good housekeeping practices must be constantly followed and the laboratory must be kept clean to avoid contamination and avoid the potential for cross-contamination of samples. Personnel should be well trained in safe handling of radioactive materials.

(
An active health physics program that includes frequent monitoring of the laboratory and personnel (e.g., PM-6, floor masslinn, smears, dose rates, etc.).

(
Isolate concentrated standard stock solutions from the general laboratory work areas.

(
Store waste properly and do not allow to accumulate in the laboratory working area. Monitor satellite accumulation areas.

(
Health Physics (HP) shall survey the area for radiological contamination using techniques outlined in HP­OP­019 and HP­OP­111 (see References 3.1.6 and 3.1.7).

(
Take care when pipetting standard reference materials from stock containers to keep the nose cone, lower housing, and ejector sleeve of the pipette from touching the sides of the container.

This list is not all-inclusive and the technician should identify other methods to eliminate or reduce any source of contamination in the RAL.

 LISTNUM  \l 2 
General Radiological Precautions

 LISTNUM  \l 3 
Maintain your occupational exposure to radiation as low as reasonably achievable.

 LISTNUM 
Ensure that all persons handling radioactive material are trained, registered, and listed on an approved Radiation Work Permit.

 LISTNUM 
Plan radioanalytical procedures to minimize external exposure by reducing exposure time, using shielding, and increasing your distance from the radiation source. Reduce internal and external radiation dose by monitoring the worker and the work area after each use of radioactive material, then promptly cleaning up any contamination discovered. Use the smallest amount of radioisotope possible to minimize radiation dose and radioactive waste.

 LISTNUM 
Keep an accurate inventory of radioactive material, including records of all receipts, transfers, and disposal. Regular lab surveys are performed and recorded by HP personnel.

NOTE:
Monthly radiological contamination and radiation surveys of controlled and uncontrolled areas of the building by HP personnel and results are recorded in the Surveys for JN-2 book.

 LISTNUM 
Provide for safe disposal of radioactive waste by following institutional waste handling and disposal procedures (see Reference 3.1.8). Avoid generating mixed waste (combinations of radioactive, biological, and chemical waste).

NOTE:
Disposal of radioactive liquid material by laboratory technician(s) is allowed only in the JN-2 waste storage tank or equivalent.

 LISTNUM 
Contact HP if there is a question regarding any aspect of the radiation safety program or radioactive material use.

 LISTNUM  \l 2 
Laboratory Safe Practices

 LISTNUM  \l 3 
Disposable gloves, lab coats, steel-toed shoes, and safety glasses are the minimum personal protective equipment (PPE) required when handling radioactive material in the RAL. Remove and discard potentially contaminated PPE prior to leaving the area where radioactive material is used.

 LISTNUM 
Label each unattended radioactive material container with the radioactive symbol, isotope, and activity. Place containers too small for such labels in larger labeled containers.

 LISTNUM 
Handle radioactive solutions in trays large enough to contain the material in the event of a spill.

 LISTNUM 
Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; keep food, drinks, cosmetics, etc., out of the lab entirely. Do not pipette by mouth.

 LISTNUM 
Never store (human) food and/or beverages in refrigerators and/or freezers used for storing radioisotopes.

 LISTNUM 
Prevent skin contact with skin-absorbable solvents containing radioactive material.

 LISTNUM 
Ensure that fume hoods for use with non-airborne radioactive material are approved (through the protocol) and labeled “Caution Radioactive Material.”

 LISTNUM 
Take special precautions when working with radioactive compounds that tend to become volatile (e.g., iodine-125 tends to volatilize in acidic solutions).

 LISTNUM 
Use sealed containers and appropriate secondary containment to carry radioactive material between rooms. Notify HP staff before taking any radioactive material between laboratories.

 LISTNUM  \l 2 
Summary of Rules Governing the Use of Analytical Balances

Continued good performance from an analytical balance depends entirely upon the treatment accorded it. Similarly, reliable data are obtained only when careful attention is paid to the details of the weighing operation. Since weighing data are required for virtually every quantitative analysis, it is desirable to summarize the rules and precautions that relate to their acquisition.

If balances are to be used only for measurements of difference, they need only to be stable. A schedule of routine measurements on a set of known weights will indicate the proper stability. Normal precautions and maintenance must be used to achieve true weights and ensure proper balance function. An instrument logbook, containing records of all test weights and balance servicing, is maintained for each balance.

 LISTNUM  \l 3 
To avoid damage or minimize wear to the balance and weights

 LISTNUM  \l 4 
Be certain that the side and top glass doors are kept closed when the analytical balance is not being used.

 LISTNUM 
Insofar as possible, center the load on the pan.

 LISTNUM 
Protect the balance from corrosion. Only vitreous materials and nonreactive metal or plastic objects should be placed directly on the pans.

 LISTNUM 
Clean the balance first before attempting to adjust the balance internal calibration.

 LISTNUM 
Keep balance and case scrupulously clean. A camel-hair brush is useful for removing spilled material or dust.

 LISTNUM 
Handle weights for the balance gently and with special forceps. Weights should never be touched, as moisture from one’s hands can initiate corrosion. Keep weights enclosed in their box when they are not actually in use.

 LISTNUM  \l 3 
To obtain reliable weighing data

 LISTNUM  \l 4 
Do not attempt to weigh an object until it has returned to room temperature. Make sure the area is free of drafts and personnel movement around the balance while weighing the object(s).

 LISTNUM 
Do not touch a dried object with bare hands; handle it with tongs or forceps to protect against the uptake of moisture.

 LISTNUM 
Place the object on the balance and wait for the weight to stabilize before recording the final weight.

 LISTNUM 
Recalibrate a weight that has been mishandled before using it again.

 LISTNUM 
At the completion of the weighing, subtract final and initial weights at least twice to avoid arithmetic and reading errors.

 LISTNUM 
Perform all weighings for analysis on the same balance, using the same set of weights.
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