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SUMMARY 

SPONSOR: American Chemistry Council's 
Brominated Flame Retardant Industry Panel 

SPONSOR'S REPRESENTATIVE' Ms. Wendy Sherman 

LOCATION OF STUDY, RAW 
DATA AND A COPY OF THE Wildlife International, Ltd. 
FINAL REPORT Easton, Maryland 2 160 1 

WILDLIFE INTERNATIONAL, 
LTD. PROJECT NUMBER: 439c-128 

TEST SUBSTANCE. Tetrabromobisphenol A 

STUDY: Determination of the Vapor Pressure of Tetrabromobisphenol 
A Using the Spinning Rotor Gauge Method 

TEST DATES Experimental Start - August 28, 200 1 
Experimental Termination - September 12, 200 1 

SUMMARY- The vapor pressure of Tetrabromobisphenol A was determined to be < 1 1 9 x 1 o - ~  
Pa at 20°C using the spinning rotor gauge method. 
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INTRODUCTION 

The vapor pressure of Tetrabromobisphenol A (TBBPA) was determined using the spinning 

rotor gauge method The study was conducted by Wildlife International, Ltd for American 

Chemistry Council's Brominated Flame Retardant Industry Panel at the Wildlife International, Ltd. 

analytical chemistry facility in Easton, Maryland. Tests were performed following procedures in the 

OECD Guideline for Testing of Chemicals, 104, Vapor Pressure Curve ( 1 )  and Product Properties 

Test Guidelines, OPPTS 83 0.795 0, Vapor Pressure (2). Vapor pressure analyses were conducted 

from August 28 to September 12, 2001. Raw data generated by Wildlife International, Ltd. and a 

copy of the final report are filed under Project Number 439C-128 in archives located on the Wildlife 

Intemational, Ltd. site 

OBJECTIVE 

The objective of this study was to determine the vapor pressure of TBBPA using the spinning 

rotor gauge method at approximately 20 'C 

EXPERIMENTAL DESIGN 

The spinning rotor gauge (SRG) system was used to determine vapor pressure. The SRG 

measured the rotational frequency of a stainless steel ball that was magnetically suspended within a 

vacuum chamber. In the presence of a sample, the deceleration rate of ball rotation was proportional 

to the vapor pressure of the sample. Initially, the background pressure and out-gassing rate of an 

empty sample chamber were determined a minimum of two times in the absence of sample The 

vapor pressures of a reference material and the test material were then sequentially determined at 

20 rt: 1 O°C by measuring the pressure increase over background with the respective material loaded in 

the test chamber. 

MATERIALS AND METHODS 

This study was conducted following procedures outlined in the protocol "Determination of the 

Vapor Pressure of Tetrabromobisphenol A Using the Spinning Rotor Gauge Method" The protocol 

was based on procedures found in OECD Guidelines for Testing of Chemicals, Method 104 (I), and 

U. S. EPA Product Properties Test Guidelines, OPPTS 83 0.7950 (2). 
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Test Substance 

The test substance consisted of a composite of Tetrabromobisphenol A samples received from 

thee manufacturers. The material's identity and date received from each of the manufacturers is 

given below 

Wildlife International, Ltd 
Manufacturer Lomatch Date Received Identification Number 

Albernarle Corporation 25938C-1 July,272000 5318 

Great Lakes Chemical Corporation 008 JG2 1 C July 25, 2000 5315 

Bromine Compounds Ltd. 000135 August 17,2000 5354 

The composite test substance was assigned Wildlife International, Ltd. identification number 

5381 and was stored under ambient conditions. The composite test substance was shipped to 

Albemarle Corporation for characterization and purity analyses (Appendx 1). The conclusion of the 

characterization was that the test article was Tetrabromobisphenol A with a purity of 98.9 1 %. 

Reference Substance 

The hexachIorobenzene reference substance was received from Aldrich Chemical Company on 

February 10, 1997, and was assigned Wildlife International, Ltd identification number 3948 upon 

receipt. The reference substance, a powder, was identified as: Hexachlorobenzene, catalog no 

17 105-0; Lot Number 044 l6KY; CAS Number 1 18-74- 1. The reference substance had a reported 

purity of 99% and was stored under ambient conditions. 

System Configuration 

The high vacuum system consisted of a vacuum chamber configured with a mechanical vacuum 

pump (Leybold TRIVAC S 1,6 B), a turbomolecular pump (Leybold TURBOVAC 50), a spinning 

rotor gauge (Leybold VISCOVAC VM 2 1 21, all-metal isolation valves, and miscellaneous vacuum 

fittings required to assemble the components. The system also incorporated a pair of capacitance 

manometers, with an associated controller, for higher -level vapor pressure work The capacitance 

manometers were not required in the present study. The valves and metal tubing of the high vacuum 

system were insulated with foam. The spinning rotor gauge controller was connected to a computer 
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via the serial interface (RS-232 port). A diagram of the apparatus configuration is presented in 

Figure 1. 

The sample chamber consisted of a Pyrex tube (-2.5 cm O.D. X 12 cm) joined to a quick-fit 

type metal flange (NW-25). Empty sample chambers were used for background measurement The 

temperature of the sample chamber was maintained at 20 + 1°C during pressure measurements. A 

refrigerated recirculator, attached to a copper water jacket, regulated the temperature of the sample 

chamber. The temperature of the sample chamber was periodically monitored using a digital 

thermometer. 

Test Procedures 

The entire system was initially evacuated to achieve the ultimate pressure at the target operating 

temperature for the study (20 "C). Under these conditions, the background deceleration rate (DCR) 

of the ball was monitored for at least thirty minutes to establish an offset value (background 

correction) for subsequent measurements with reference or test substance present. The parameters of 

the spinning rotor gauge were set to record a deceleration measurement every 30 seconds. Once 

obtained, the offset value (expressed as mean deceleration rate) was entered into the spinning rotor 

gauge controller Typical experimental parameters for SRG measurements are surnrnarized in 

Table 1. 

For each sample type (reference and test substance), a background vapor pressure, due to a 

slow linear increase in pressure due to out-gassing and permeation, was determined a minimum of 

three times at 20 f 1°C using the appropriate molecular weight parameter (see Table 1) The sample 

chamber was evacuated to achieve a steady-state pressure. The mean and standard deviation of the 

steady state pressure were used as an indication of equilibration After the system was pumped to a 

relatively stable pressure, the background pressure was recorded Then the isolation valve between 

the vacuum pumps and the sensor head was closed and the pressure increase was monitored until a 

slow linear pressure increase was recorded 

A one-gram sample of hexachlorobenzene was used as a vapor pressure reference to verify the 

accuracy of the system configuration. The vapor pressure of hexachlorobenzene measured by the 
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SRG method was compared to published values of 2.6 x lo5 Pa @ 20°C by the gas saturation method 

and 1 . l  x 10' Pa @ 20°C by the vapor pressure balance method (2). A molecular weight of 284 78 

was entered into the SRG program for the vapor pressure measurement of hexachlorobenzene 

A one-gram sample of the test substance, TBBPA, was used for vapor pressure determination 

A molecular weight of 543.9 was entered into the SRG program for the vapor pressure measurement 

of TBBPA. 

Calculations 

The pressure increase data were analyzed using least-squares-fit linear regression analysis. A 

line was fit to the portion of the data that was determined to have achieved equilibrium 'pressure with 

the sample. The slope and intercept were calculated for each measurement. The out-gassing rate was 

determined from the slope of the line and the vapor pressure was determined fiom the intercept value 

RESULTS AND DISCUSSION 

The offset value was 9.11 x s-' based on the average deceleration rate measured with an 

empty sample chamber. 

Individual and mean measured vapor pressures (intercept of linear regression fbnction) for the 

reference and test substance are presented in Table 2 The corresponding outgas rates (slope of linear 

regression function) are presented in Table 3. 

A Limit of Detection (LOD) and Limit of Quantitation (LOQ) was determined for the reference 

and test substance The LOD was defined as three times the standard deviation for the vapor pressure 

measurements of each substance's corresponding blank (1.3 1 x 10'~ Pa for hexachlorobenzene; 3.57 x 

1 o - ~  Pa for TBBPA). The LOQ was defined as ten times the standard deviation for the vapor pressure 

measurements of each substance's corresponding blank (4.36 x 10" for hexachlorobenzene; 1.19 x 

1 o ' ~  for TBBP A). 

The mean background vapor pressure of a blank tube using hexachlorobenzene parameters was 

< 4.36 x 1 0 ' ~  Pa @ 20°C. The mean measured vapor pressure of hexachlorobenzene by the SRG 
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method was 5 12 x 10" Pa @ 20°C. This vapor pressure was consistent with published values (2) 

The measured values for the vapor pressure measurement of hexachlorobenzene and the associated 

blank are presented in Table 2. Representative vapor pressure plots for hexachlorobenzene and the 

associated blank are presented in Figure 2. 

The mean background vapor pressure of a blank tube using TBBPA parameters was < 1.19 x 

10" Pa @ 20°C. The mean measured vapor pressure of TBBPA by the SRG method was < 1.19 x 

10 -5 Pa @ 20°C. The measured values for the vapor pressure measurement of TBBPA and the 

associated blank are presented in Table 2. Representative vapor pressure plots for TBBPA and the 

associated blank are presented in Figure 3.  

Estimations of the magmtude of vapor pressure increase with temperature using the appropriate 

equations found in the OECD Guideline 104 (1) indicated that additional determinations at elevated 

temperatures were not warranted. The temperature range suggested by the guideline (0 to 5O0C) 

would not significantly raise the vapor pressure. 



Wildlife International, Ltd. Project Number 43 9C- 12 8 

REFERENCES 

1. Organisation for Economic Cooperation and Development. 1995. Guideline for Testing 
of Chemicals, Method 104, "Vapour Pressure Curve" 

2. U.S, Environmental Protection Agency. 1996 Product Properties Test Guidelines, OPPTS 
830.7950, Vapor Pressure. Washington, D.C 

3 Leybold AG. Operating Instructions, VISCOVAC VM 212 Research Facility GmbH, 
Jiilich, F.R.G. 



Wildlife International, Ltd. Project Number 439C-128 

TabIe 1 

Typical Operating Parameters for Pressure Measurements by Spinning Rotor Gauge (3) 

Leybold VISCOVAC VM 2 12 Gauge Controller 
PRESSURE GAUGE: Levbold VISCOVAC VK20 1 Gauge Head 

Program parameter 

DISPLAY. 

MTIME: 

OFFSET. 

TEMP: 

MOLWT. 

VISC. 

SIGMA. 

BDENS 

BDLAM: 

LIMITS : 

OUTPUT 

PRINT 

INTVL: 

SAMPLE: 

Setting 

DCR or PA 

30 

8.23 x s-' 

293 

See footnote 1 

See footnote 2 

1 .ooo 
7.72 x lo3 

4.500 

OFF 

OFF 

CONT 

0 

10 

Description ( 1 ) 

Deceleration Rate or Pascal. 

Measurement time in seconds 

Mean DCR for empty sample tube 

Temperature in OK (273 + "C). 

Molecular weight of measured gas, if known. 

Viscosity of measured gas in Paas, if known 

Describes properties of ball surface. 

Density of stainless steel in kg/m3 

Ball diameter in rnm. 

Built-in triggering relays remain in rest position. 

Analog output is passive. 

Output to printer port is active. 

Printout interval in minutes Zero switches this mode 
off 

Number of values to print out in one interval of SAMP 
or STAT modes. Not used (CONT mode) 

1 Effective molecular weight of air is 28.96 
Molecular weight of hexachlorobenzene is 284.78 
Molecular weight of TBBPA is 5 43.9 

2 1-82 x the viscosity of air at 20°C, was entered. Value entered for viscosity does not sigmficantly 
influence measured values < 1 Pa. A value of zero turns linearization off. 
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Table 2 

Vapor Pressure Measurements of 
Hexachlorobenzene and TBBPA by the Spinning Rotor Gauge Method 

Measured Mean Standard 
Sample Vapor pressure', Pa Vapor pressure1, Pa Deviation 

Blank 1.87 x <4.36 x lo-' 4 36 x lom6 

(Hexachlorobenzene parameters) 1.06 x 

1.08 x lo-' 

8.99 x 

Hexachlorobenzene 

Blank 

(TBBP A) 

TBBPA 

< 1.19 x lo-' 

The Limit of Quantitation for vapor pressure measurements with the SRG was defined as ten 
times the standard deviation for the vapor pressure measurements of each substance's 
corresponding blank = 4.36 x 1 o ' ~  Pa for Hexachlorobenzene; 1.19 x 1 o-' for TBBPA. 
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Table 3 

Out-gassing Rates of 
Hexachlorobenzene and TBBPA by the Spinning Rotor Gauge Method 

Measured Mean 
Sample Out-gassing Rate, Out-gassing Rate, Standard 

Pds  Pals Deviation 

Blank 3.30 x 2.46 x 5.67 x lo-' 

(Hexachlorobenzene parameters) 2 27 x 

Hexachlorobenzene 

Blank 

(TBBP A) 

TBBPA 
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Time 
3 OE-03 

9:OO:OO 9:l O:48 9:21:36 9:32:24 9:43:l2 9:54:00 

Time 
Figure 2. Representative vapor pressure plots for hexachlorobenzene (BOTTOM) and the associated 

blank (TOP). Arrows indicate time of valve closing (vacuum isolation). 
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Time 

10:48:00 10:58:48 11 :09:36 1 1 :20:24 11 :31 : I2  11 :42:00 11 :52:48 

Time 

Figure 3. Representative vapor pressure plots for TBBPA (BOTTOM) and the associated blank 
(TOP). Arrows indicate time of valve closing (vacuum isolation). 
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Wildlijie International, Ltd. 

INTRODUCTION 

Wildlife Internationat, Lid, will determine the vapor pressure of of the test substance, 

Tetrabromobisphenol A (TBBPA), using the spinning rotor gauge method. The study will be conducted fit 

the Wildlife International, Ltd, analytical chemistry facility in Easton, Maryland. The study will be 

perlhrmed following procedures in the OECD Guideline for Testing of Chemicals, 104, Vapor Pressure 

Curve (1) and Product Properties Test Guidelines, OPPTS 830.7950, Vapor Pressure (2) Raw data for all 

work performed at Wildlife Internalional, Ltd. and a copy of the final report will be filed by project number 

in archives located at Wildlife International, Ltd. or at an alternative location specified in the final report. 

OBJECTIVE 

The objective of this study is to determine the vapor pressure of TBBPA using the spinning rotor 

gauge method at approximately 20" C. 

EXPERIMENTAL DESIGN 

The spinning rator gauge (SRG) method described in this protocol is applicable to both liquids and 

solids with vapor pressures in the approximate range of 0 5 to 1 o4 Pascal (Pa). Measurement is initiated 

with a determination of the system background pressure and out-gassing rate in the absence of sample. 

The background pressure and out-gassing rate are determined a minimum of two times. The vacuum 

system and SRG are then exposed to the test substance, maintained at a temperature of20°* I .O°C, until a 

steady state pressure is obtained The sample and SRG arc then isolated fro? the vakuum and the 

pressure increase is monitored by the SRG at 30-second intervals. The vapor pressure is determined fiom 

the intercept of the line fit to the pressure incrwc data upon isolating the sample and SRG fiom the 

vacuum pumps. 

MATERlALS AND METHODS 

Test Substance 
The test substance consisted of a composite of RBCD samples received from three manufacturers. 

The material's identify and date received from each of the manufacturers is given below: 

Manufacturer LotBatch Date Received Wildlife Internationnl Ltd. 
Identification Number 

Great Lakes Chemical Corporation 00XJG21C July 25,2000 5381 

Albemarle Corporation 25938C-1 July 27,2000 5318 

Brorninc Compounds, Ltd. 000135 August 17,2000 5354 

PROTOCOL NO.: 439/082701/104/SUB439 
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Wildlife International, L td  

The composite test substance was assigned Wildlife International Lld. identification number 5381 

and was stored under ambient conditions. 

The Sponsor is responsible for all information related lo the test substance and a p e s  to accept any 

unused test substance and/or t a t  substance containers remaining at the end of the study. 

Apparatus 

The high vacuum system consists of a vacuum chamber configured with a mechanical pump, a 

turbomolecular pump, a spinning rotor gauge, isolation valves, a sample chamber and miscellaneous 

vacuum fittings. The system configuration and components may be adapted as necessary to achieve high 

vacuum and sufficiently stable pressure readings to conduct the study. The system configuration will be 

described in the final report. 

Test f rocedure 

Prior to analysis of the test substance, the vacuum system, including the sample chamber, will be 

evacuated to achieve ultimate vacuum with no reference material or test substance present in the sample 

chamber. The system may be heated, if necessary, to achieve adequate vacuum 

An offset value (background deceleration rate) for the spinning rotor gauge will be determined at the 

system's ultimate pressure at the operating temperature(s) used for the study. The sample chamber will be 

controlled at 20° ZIZ 1°C during vapor pressure analysis. The rest of the apparatus may be at or above the 

target temperature. 

Tbe background pressure and the rate of pressure increase due to out-gassing and permealion, using 

the parameters for air, will be determined at least three times at 20°+ 1 "C. The steady state pressure of the 

vacuumsystem and the rate of pressure increase due to out-gassing and permeation in the presence of the 

test material will bc determined ai least three times at 20" * I°C. Backgraund pressure and pressure 

changes will each be measured for at least five minutes prior to and after cycling the isolation valve to the 

PUMP. 

PROTOCOL NO.: 4WQ827O l/lO4/SUB439 
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A vapor pressure reference compound may be used to confirm the system configuration and the 

measurement procedures. The measured vapor pressure of the reference material is not used far 

calculating the vapor prcssure of the test substance, but may be reported and used for comparison with 

other measurement methods. 

Calculations 

A linear regression (least squares fit) will be performed on the vapar pressure measurements 

collected after the valves to the vacuum pumps are closed to determine the out-gassing rate. The out- 

gassing rate of the syslem will be equal to the slope of the regression equation in the absence of sample. 

The uncorrected vapor pressure of the sample will be equal to the intercept ofthe regression equation, i.e. 

the vapor pressure at the moment the valves are closed. If significant, the vapor pressure determined for 

the blank sample chamber will be considered the baseline or background pressure and will be subtracted 

from each vapor pressure measurement for the test substance. The means and standard deviations of the 

vapor pressures and out-gassing rates will be calculated. 

Sample Handling and Safety 

The Sponsor will identitjl any special handling at safety precautions to be used with the above 

referenced test substance. A11 normal precautions with respect to handling and storage will be taken. 

Sample and Tcst Substance Retention 

Upon completion of testing, portions of the test subsmceused as part of this study wilkbc disposed 

of in accordance with federal, state and local regulations. Any unuscdportion of the test substance will be 

returned to the Sponsor. 

RECORDS TO BE MAINTAINED 

Records to be maintained for data generated by Wildlife International, Ltd will include, but not bc 

limited to: 

1. A copy of the signed protocol 

2. Identification and characterization of the lest substance, if provided by the Sponsor. 

3 Dates of initiation and completion of the study. 

4 Dates of experimental start and termination. 

PROTOCOL NO.: 439/082701/104/SUB439 
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5.  Storage conditions of the lest substance. 

6 Test substance use log. 

7. Spinning rotor gauge pressure readings. 

8 Statistical calculations. 

9. Test conditions, 

10. A copy of the final report. 

FINAL, REPORT 

Wildlife International, Ltd will prepare a final report of the results of the study. The report will 

include, but not be limited to the following, when applicable: 

1. Name md address of the facility performing the study. 

2. Dates upon which the study was initiated and completed. 

3. A statement of compliance signed by thc Study Director addressing any exceptions to Good 

Laboratory Practice Standards 

4. Purpose and procedure, as stated in the approved protocol, including all amendments and 

deviations to the protocol. 

5 A copy of the protocol and protocol amendments. 

6 .  The test substance identification, including name, chemical abstract dumber or code number, 

purity, composition, empirical formula, molecular formula, manufacturer's lothatch number, 

dissociation in water, method of analysis, or other information provided by the Sponsor. 

7. Description of the test method or reference to the method used along with any modifications 

made. Individual and mean valucs obtained for out-gassing rates and vapor pressure. 

8. Description of any problems experienced and how they were resolved. 

9 A statement prepared by the Quality Assurance Unit listing the dates that study inspections and 

audits were made and any findings that werc recorded. 

CHANGING OF PROTOCOL 

Planned changes to the protocol will be in the form of written amendments signed by the Study 

Director and thc Sponsor. Amendments will be considered as part of the protocol and will be attached to 

the final protocol Any other changes will be in the form of written deviations filed with the raw data All 

changes to the protocol will be indicated in the final report 

PROTOCOL NO.: 439/082701/104/SUB439 
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GOOD LABORATORY PRACTICES 

This study will be conducted according to the Good Laboratory Practices described in OECD (ISBN 

92-84-12367-9). Each study conducted by Wildlife International, Ltd. is routinely examined by the 

Wildlife International, Ltd. Quality Assurance Unit for compliance with Good Laboratory Practices, 

Standard Operating Procedures and the specified protocol. A statement of compliance with Good 

Laboratory Practices will be prepared for a11 portions of the study conducted by Witdlife International, Ltd. 

The Sponsor will be responsibk for compliance with Good Laboratory Practices for procedures performed 

by other laboraories. Raw data for all work performed at Wildlife International, Ltd. and a copy of the 

final report will be filed by project number in archives located on the WildLife International, Ltd. site or at 

an alternative locatian to be specified in the final report 

PROTOCOL NO : 439/08270 111 04/SUB439 
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DENT1FICATION OF EST SUBSTANCE BY SPONSOR 

To be Completed by Sponsor 

I. Test Substance Identity (namc to be uscd in the report): Tetrabrornobisphenol-A 

Reference Standard (if applicable): N/A 

Test Substance Sample Codc or Batch Number: Wildlife International. Ltd. No.5381 

Test Substance Purity (% Active Lngedient): 913.91% Expiration Dab: Aurrust 1.2002 

lL Test Substance Characterization 

Have the identity stren purity and composition or other chmcteristics 
which iippropriatblYY d e g .  the gst subgsncc and referep standard been 
detemed pnor lo ~ t s  use m this study m accordance wtth GLP Standards? - X Y e s  No 

EL Test Substance Storage Conditions 

Please indicate the wmmended storage conditions at Wildlife International, Ltd.. 

Ambient ternnerakuv, orotect Gom li~ht and moisture 

Has the stability of the tat  substap under these storagc conditions 
been determined ~n accordance with GLP Standards? - X Y e s N o  

Other pertinent stability information: 

IV. Toxicity Information: 

Mammalian: Rat LDSO Mouse LDSO: > 10 wkg 

Aquatic: Inverkbmte Toxicity (ECLCSO) Fish Toxicity (LC50) 

Other Toxicity lnfonnation (including findings of chronic and subchronic tests): 

V. Classification of the Compound: 

Insecticide Hcrbicidc Fungicide 

Microbial Agent - Economic Poison 

Other: Halogenated flame retardant 

PROTOCOL NO. : 439/0827O I/ 104JSUB439 
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Figure 1 Schematic of Spinning Rotor Gauge Apparatus. 

1. vacuum pump 6. lurbomolecufar pump 
2, turbovac conttolter 7. ion gauge 
3. sample chambers 8. Ian gauge cnntraller 
4. water bath 9, spinning rotor gauge 
5. spinning rotor gauge head 10. computer 
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-- .-. . 

AMENDMENT TO STUDY PROTOCOL 

STUDY TITLE: Determination of the Vapor Pressure of Tetrabromobispheno1 A Using the 
Spinning Rotor Gauge Method 

PROTOCOL NO.: 439/082701/104/SUB439 AMENDMENT NO.: 1 

SPONSOR: American Chemistry Council's PROJECT NUMBER: 439C-128 
Brotnhated Flame Retardant Industry Panel 

SPONSOR STUDY NO.: NA EFFECTIVE DATE: August 27,2001 

AMENDMENT: Test Substance, Page 3 
Change, HBCD 

To: Tetrabrornobisphenol A 

REASON: Typographical error 

AMENDMENT: Test Substance, Page 3 
Change 5381 

REASON: Typographical error 

SPONSOR'S R ~ ~ S E N T A T I V E  DATE 
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Appendix 2 
Certificate of Analysis 

. * ..t rn 

~<?ONCLU~ION: B d  oo these dyticaldntq (be test article idmtity was collt*ymtd its'~0abrornobispbew1-A. The c o ~ i t c  sample win shorn to be 
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Appendix 3 

Personnel Involved in the Study 

The following key Wildlife International, Ltd, personnel were involved in the conduct or 

management of this study: 

1. Willard B. Nixon, Ph.D., Director of Analytical Chemistry 

2. Raymond L. VanHoven, Ph.D., Scientist 

3. FrankJ.Lezotte,B.S.,Chemist 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

