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Procedure for Testing the Capt-all Device

1.0 lntroduction

The Capt-all Dental device is a unique single use device to remove amalgam from the patient's mouth while

removing or placing amalgams. The unique application is to contain amalgam waste as it is being remove or

place into a patient within the device. This means that it virtually eliminates the chair side trap and

containing a majority of the amalgam before the waste goes to the amalgam separator. The device provides

the benefit of longer life of the separator and a significant reduction of mercury entering the environment.

All dental practices that discharge into a Publicly Owned Treatment Works (POTW) that place or remove

amalgams must have an Amalgam separator. When amalgam enters the chamber of the separator it slowly

dissolves and generates dissolved mercury and mercury vapor. Both create serious environmental issues for

both the air and water. Dissolved mercury is very difficult to remove for a POTW. lf a large quantity of

amalgam is removed before entering the separator the quantity of dissolve mercury will be reduced. This

intern reduces the quantity of mercury be discharged in the air and water.

2.0 Scope

A quantity of amalgam approximately equalto an amalgam in a tooth such as a molar is vacuum suctioned

with a quantity of tap water from a glass jar. The amalgam represents pieces of varying size to approximate

an amalgam that is properly section and removed as per ADA guidelines. The amount of amalgam captured

in the device is measured and quantified. The liquid and amalgam that passes through the device is analyzed

for total and dissolved mercury.

3.0 Safety Equipment

Because of the hazardous level of mercury personal safety is a concern. The following should be worn when

running the test.

Latex or Nitrile Gloves

Clothing that can be removed after sampling such as a lab coat or similar covering

Safety Glasses or face mask

Dust Mask or similar device

4.0 Equipment

4.1 Mercury Analyzer

There are several mercury analyzers capable of analyzing the water. Ultra-Low level (EPA Method 1631E

Fluorescence) mercury units are not recommended for this type of mercury analysis. CVAA {Methods 245.1

and245.7 Rev 2 Modified) is the recommended analysis for this type of analysis due to the high
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concentrations of mercury found in water and biological fluids. EPA Method 245.7 Rev 2 with Modified

digestion is highly recommended.

Vacuum Pump

Plastic tubing 3/8 to TlLGlD

Vacuum Flask (to retain liquid)

Stopper fitted to flask

Water bottle

5 ml disposable pipettes

Balance capable of 2 decimal place reading

Dental Amalgam (received for various dental offices) The amalgam for the ISO L1143 test is not

available.

5.0 Sampling and Analysis

5.l Sampling

The recommended quantity of amalgam used is based upon interviews of dental practices {1.5 grams} the

quantity can be evaluated at 1to 3 grams. The amalgam used is a collection from Dental practices and has a

very wide range of particle size.

5.1.1 Setup

5.1.1.L Weigh the flash that is going to receive the water to two decimal places and record

the value.

5.1.L.2 Weigh the Capt-all device {unused} and record the mass to two decimal places.

5.1.1.3 Tare an empty 4 oz. {L25 ml) jar add approximately 1.5 grams of amalgam material.

Record the mass of amalgam.

5.1.1.3 Add 3 ml of tap water {do not use deionized water as it is slightly acidic and will bias

the test). Record the mass of the water and amalgam.

5.1.1.4 Allow the amalgam and water to set for 2 minutes.

5.1.1.5 Turn on the vacuum pump and vacuum up the mixture using the device. Add enough

water to assure all of the amalgarn is removed from the jar.

5.1.1.6 After the amalgam is removed, run the pump for another minute to remove as much

water as possible. Turn off the pump and set the device and flask aside for weighing-
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5.t.L.7 Weigh the device and flask. The mass will include amalgam and water that resides in

the tip. The flask will include all water used and particulate less than 1O microns. Record the

masses to two decimal places.

5.1.L.8 Remove the water with the disposable pipette (up to 5 ml) and record the volume

removed.

5.1.1.9 Place the water into a 125-mljar and set it aside for analysis using method245.7

Modified.

5.1.1.10 Re weigh the flask to determine the volume retained.

After all steps are completed, See section 6 for calculations and data evaluations.

6.0 Calculations

6.L Net Weight of Amalgam for Test

A= Weight of Baggie

B= Weight of Amalgam and Baggie

C= Weight of baggie after vacuum removal

WA= Net Weight of Amalgam = B- (A-C)

6.2 Net/Average Water retained by Capt-all

The device can't be dried in an oven at 130oC. The average water content water retained by the

device using the average of three trials.

WCE= Weight of Capt-all Empty

WCW= Weight of Capt-all After 10 ml of water is passed through.

WR= Water Retention=WCW-WCE

6.3 Weight of added Water to amalgam in Baggie

B=Weight of Amalgam and Baggie

W = Weight of Water

TTW= TotalTest Weight = B+W
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6.4 Amalgam Capture by Capt-all

WCE= Weight of Capt-all Empty

WCS= Weight of Capt-all After Suction

AW= Weight of Amalgam and Water = WCS-WCE

AC= Weight of Amalgam Capture = AW-WR from 6.2

6.5 % Retained Amalgam

%Retention = ACIWA from section 6.1

6.6 Testing for Total Mercury in Retained Water

6.6.1 Weight of Water Retained in Flask

WF= Weight of Flask empty

WFW= Weight of Flask and water

RW= Retained Water = WFW-WF

6.5.2 Weight of Water Used to Transfer Flask Contents to Analytical Bottle.

WJ= Weight of Jar Empty

WJT= Weight of Jar after transfer form flask

WW= Weight of Water= WJT-W.,

6.6.3 Dilution Factor

DF= Dilution factor used in transfer= WWRW

This factor will be used after the instrumental analysis of by EPA Method 245.7 Rev 2 Modified

T.O.Analysis by CVAA

7.1Method 245.7

This EPA Method is also an excellent method for the analysis of dental waste for Mercury. The method is

modified in the following manner.

7.1.1 Digestion

The digestion method must be modified to perform a 12-hour digestion at room temperature or a 5-

hour heated digestion to consume both inorganic and organic mercury. The BrCl digestate may have
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to be added in excess of the method requirement. lf the final digestion maintains the characteristic

yellow color after L2 or 6 hours digestion, then the digestion is complete.

7.1.2 CVAAvS CVAF

It is recommended that Cold Vapor Atomic Absorption be utilized rather than Cold Vapor Atomic

Fluorescence Due to the need for a large analytical range. The fluorescence cell may become

contaminated and is difficultto clean.

The suggested modifications are appropriate for the method as long as all quality control parameters meet

the recovery of QC ranges required.

8.0 Reporting

The data will be attached to this report.

9.0 Analytical Errors

There were not statistical out liars in the three trials. The analytical results were as expected. The amalgam

used in the testing was from actual removals that had been sectioned as per ADA requirements. lt contained

both fine and coarse particles. The particle size distribution is not known. The particle size can have a direct

effect on the % retained and the Total Mercury result. lt is the professional judgment of the author of this

paper that the data is as sound as it can be under the current operational setup.

10.0 Conclusion

The Capt-All maintained an average 99.4% retention with a Standard Deviation of L.73%. The additional

bonus is that the total Mercury that passed through is below 0.00001%. The table below provides a

comparison to Standard Amalgam Separators. The samples in the table below came from the contents of

separators directly in offices L,2,5,6,7. Office 7 was the same office as #1 but with a separator that has

treatment for dissolved Mercury. Offices 3 and 4 samples were taken at the vacuum trap.

The data clearly shows that the Capt-all not only retains 990/o of the amalgam but even retains mercury that

would have entered the environment by factors of 10 to over 3000 times.
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Office Total Mercury in nsll Dissolved Mercury in ng/L Separator Tvpe

1 17.500.000 7.500.000 Duel Chamber No Treatment
2 7,Z9O,OOO 2,53O,OOO Duel Chamber No Treatment
3 660,000 452,000 Duel Chamber No Treatment
4 534,000 378,000 Duel Chamber No Treatment

5 1,250,000 811,000 Single Chamber No Treatment

6 10,200,000 5,210,000 Single Chamber No Treatment
7 65,500 36,000 Duel Chamber With Treatment

Capt-all 5283 N/A N/A
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Diselaimer

The data generated and published is the property of Purves Environmental, lnc. Purves Environmental, lnc.

received no financial support for this research and data displayed in the table above. The testing platform

and procedures were solely developed by Purves Environmental, lnc.
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