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ENVIRO NOW STYRENE FILTER REPORT

STYRENE LEVEL TESTING

USING “RECOVERIT” FILTER MEDIA

REPORT JULY 2007

Introduction:

This report has been compiled by Laboratory Systems Group as part of the testing of Styrene levels pre and post “Recoverit” filter installed in an AirClean Systems AC632T Ductless Fume Cabinet. 

The scope of the investigation was to determine the concentration of Styrene vapour/fumes upstream and downstream of a Filter panel filled with “Recoverit” media and confirm filtering efficiency of the filter media. There is limited information on the absorption charateristics of “Recoverit” only that it picks up orgainc based products in water and air.
Samples were taken to determine the following parameters. 

· Styrene concentration

Chemical Characteristics of Styrene:

General

Synonyms: styrene monomer, vinylbenzene, phenylethylene, styrol, cinnamene, styrole, styrolene, ethenylbenzene, cinnamol, styron, NCI-C02200 
Molecular formula: C8H8 
CAS No: 100-42-5 
EC No: 202-851-5 

Physical data

Appearance: colourless oily liquid 
Melting point: -31 C 
Boiling point: 145 C 
Specific gravity: 0.91 
Vapour pressure: 5 mm Hg at 20 C 
Vapour density 3.6 
Flash point: 31 C 
Explosion limits: 1.1% - 6.1% 
Autoignition temperature: 490 C 

Stability

Stable, but may polymerize upon exposure to light. Normally shipped with a dissolved inhibitor. Substances to be avoided include strong acids, aluminium chloride, strong oxidizing agents, copper, copper alloys, metallic salts, polymerization catalysts and accelerators. Flammable - vapour may travel considerable distance to ignition source. 

Toxicology

Toxic. Carcinogen. Mutagen. Corrosive, causes burns to skin and eyes. Lachrymator. Harmful by inhalation, ingestion and through skin absorption. Long term exposure may affect CNS. 
The Worksafe Australia TWA (time weighted average) exposure limit for Styrene is 50ppm (Short term exposure is 100ppm)(Source: Exposure Standards for Atmospheric Contaminants in the Occupational Environment – NOHSC:1003(1995))
Methods:

Sampling occurred on 10th July, 2007 at Laboratory Systems Group Pty Ltd, Kilsyth, Victoria. 

An AirClean Systems AC632T ductless fume cabinet was used to provide filter housing and set airflow. The following parameters remianed constant throughout the sampling:

Airflow = 41 ± 3 litres per second (l/s)

Room Temperature = 22oC

Filter bed size = 610 x 305 x 75mm (LWD) giving bed volume of 0.014 m3
The “Recoverit” Filter was placed and sealed into the filter housing and the fan was turned on. The systems was left to “stabilise’ for 5 minutes prior to sampling began.
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Exhaust
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Upstream filter face
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At sample (Source)

Image 1 shows AirClean Systems AC632T Ductless fume cabinet used to test the filter.

A 250ml jar of styrene liquid monomer was used as the vapour source and it was placed in the centre of the base of the cabinet. A RAE Minirae 2000 VOC detector (calibrated April 2007) was used to sample the air at three locations in the system. The three locations were immediately above the sample, at the upstream filter face and in the exhaust air plenum. Each air sample was taken for 1 minute and the average and maximum peak concentrations were recorded.

Results:

The results from the in situ sampling are listed below:

	Sample #
	At source
	Upstream filter face
	Exhaust
	Filter Efficiency 

	1.00
	250.00
	18.20
	9.90
	54.40%

	2.00
	310.00
	15.70
	10.70
	68.15%

	3.00
	236.00
	16.70
	8.80
	52.69%

	4.00
	375.00
	16.20
	8.30
	51.23%

	5.00
	410.00
	14.10
	8.00
	56.74%

	6.00
	287.00
	20.80
	9.20
	44.23%

	7.00
	435.00
	22.60
	7.40
	32.74%

	8.00
	233.00
	14.90
	10.60
	71.14%

	9.00
	356.00
	16.80
	8.50
	50.60%

	10.00
	318.00
	18.10
	8.60
	47.51%

	
	
	
	
	

	average
	321.00
	17.41
	9.00
	51.69%

	SD
	71.77
	2.63
	1.10
	41.72%


Table 1.1 –results from analysed samples

Discussion:

From the above figures, it can be seen that under all tests that there was an average reduction in Stryene vapour concentration of 52%. The standard deviation of sampling in both pre filter and post filter sample shows a small variance.
The absorption characteristics of “Recoverit” are not entirely known but it can be seen from the above results that there is a significant reduction in Styrene vapours through the filter. Unlike activated carbon, this adsorption efficiency is not as high. 
The adsorption efficiency of any filter media is determined not only by the media itself but by the filter dimensions, that is, width and length and most importantly depth. The filter dimensions used in this investigation were based on the standard activated carbon filter sold commercially with this product and may not be optimum for “Recoverit”. As filter efficiency increases with residence time in the filter bed, the filter bed depth should be tested under various increasing depths to determine if there is greater efficiency found. 
Conclusion:

From the above testing and analysis, the “Recoverit” Filter does provide reduction in Styrene vapour and some areas of further investigation would be:
· Absorption characteristics to be measured more thoroughly

· Investigation into “Recoverit” structure and the chemistry involved in its characteristics

· Testing of filter efficieincy at various filter bed depths to determine if there is an increase in efficiency and/or optimum filter depth and flow rate.

Compiled by Brett Cole, B.Sc (HONS)


