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EFFICIENCY OF CARBON ADSORPTION - CARDON DISULFIDE DESORPTION IN

Subiec®  (UNIENT VINYL CHLORIDE TEST PRCCEDURE
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Determine the carbon adsorption-carban disulfide desorption sfiiclency as they
relate to ambient vinyl cehlocide testing.

Conclusions
¥ith limitations pointed out in the text of thia repert, conclusions are:

§. Efficioncy of the adsorption of the ambient vinyl
chloride onto the activated carbon is 99X,

2. Erficiency of the extraction of vinyl chloride off
the activated carbon with carbon diasulfide in 100%.,

Fiitere Courme of Action

Carbon tube temting for ambient vinyl chloride, under the conditions noted
herein, will asgume 100% officioncy for adsorption and extraction of vinyl
chloride in re lation to the activated carbon.

Discusnrion

The vinyl chluride anbiont perimeter survelllance program will employ two typea
of sampling.

Grab siamples atre to be taken on the wind rectora.

Chatrcunl tube samples are to be takon at atationary pointa over a 24 hour sampling
period.

Chris Oraborn is looking for a D.C. powered pump that will sample over a 24 hour
periord. Until cne ig found, an A.C, powered Millipore pump lo avallable.

The scleocted sampling rate is 100C ¢c per minute of air. Over a 24 hour poriod,
thiv rate will provide enough samplo volumo (at the expécted VCl concentrationa)
to assure good analytical accuracy.

. ..

It is ossontinl to know the adaorption efficioncy, in rempect to vinvi chlaoride,
of the activated carbon at this sampling rato.

A laboratory experiment was carriod out wherain the carbon adsorption and the
carbon disulfide extraction efficiencies wors detsrmined.
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Summary of Lab Work

A sampling train is prepared uaing throe 150 mm polyethylene tubes each
containing 8.) grams of Nuchar WV-H activated carbon.
uscd to connoct thx tubes togother,

gas
dry
gns
per
and

A

B,

C.

minute. After sampling,

Calculations

Thearectical Micrograms

Teflsa tubing is
Tha sampling train is connected to
cylinder containing a 48 ppm vinyl chloride in air standard gas.
gos metar is usod to measure the total sample voiume.
is samplod for exactly 8 minutes at a rate of approximately 1000 cc
the tubes are extracted with carton disulfide
analyzed in the manner umed for perasonnel monitoring testing.

The atandard

The theorectical total micrograms vinyl chloride adsorbed is
calcuiated from the total velume of atandard sampled multiplied
by the standard concentraticorn

Total ugs VC1l = volume x

7.924 liters x ! mole alr
24,6 litorm

Where:

Volimes = volume gas sanpleod an meansured by dry gas mator =

0.280 cu. ft. x 28.3 liter/cu. ft. « 7.924 1iters

Molar volume = 22.4 liter x 7260 mm x 2 6° -

Standard concentration = 48 mole ppm or 48 x IO-G mole VC1
1l mole air

Molw Wt. VOl = $2.5 x ]06

Sampling Rate

Sampling rate = Volume sampled = 7.924 litera = 0.990 litera/minute or
Timo of sanmple

990 <c por minute

Analytically Determined Micrograms

1 mole alr concentration x mole Wt.

molar volume

x 48 x 10~° mole vC1 x 62.5 x 10"

1 mole air

ug VC1 = 966 ugs VCl

4.6 liters

ugs VCl/mole VC}

+The analytically determined total wmicrograms vinyl chloride adsorbed is
calculated from the analyala of the extract of each tubae.
(14 ugs) is subtracted from the analysis of each iube.
dorived from the inatruzent responac for a C32
fresh activated carbon,

The blao.x is
oxtract of 8.3 grama of
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Calculatiaon

1.

Calibcation of Gas CThromatograph

Method: A 4B mole ppm vinyl chloride in air ui-cture is the call-
bration standard gas. With a Precision gas tipht syringe, 2.5 cc
of the standard gas are injected into the instrument. The area
response is recorded and calculated. This responase is divided into
the micrograms vinyl chloride in the atandard (njecticn to obtain
the GC calibration factor.

caleulation af GU factor

(€ factor = 5td. injection x 1 liter x | mole afir x mule conc, std. x mole Wt,
1000 cc mole volume

vCl1

Instrument response

« 2,5 cc x 1 liter x 1 mole air x 48 x 10.6 mole VC]1 x 62.5 x 106 ug VC1
1000 cc 2hL.6 liter 1 mole air 1 mole YC1

24837 wm
3 uge VCl/mm2

= 1.2 x 107
Where:

mole volume » 22.4 liter x 760 ma_ x 296° a 24.6 liter
75%.3 mm 273

[nutrument reaponse = 138.6 mm x 1.4 mm x 128

Calculation of {Milution Factor

The dilution factor is the ratio of the microilters extract injccted into
the instrument to the total volume 9 the extract.

Therefors:

D« 1 x 1000 ul x SO ml =~ 2.5 x IOA
2 vl 1 ml

Micrograma VC1 per Tube

Calculation 1

Micrograms VCl per tube = (GC factor x response x dilution factor) - blank

Tube #! (9-26-74)
ugs VC1 = (1.233 x 107> ugn/mmz x 165.4 ms x 0.6 mn x 32 x 2.5 x 10“) -~ 1% uga
=« 968 uga -

Tube #2 (9-26-74)

.

5 ugs/wa x 61 wa x 1.3 mm x 1 x 2.5 % 10%) - 14 ugs

ugs V€1 = (1.2% x 10~

w 10 ugs




Tube ¥3 (9-26-74)
ugas VC1 = (1.23 x 10“5 ucs/hmz x 48.6 mm x 0.9 om x 1 x 2.5 x 10&) - 14 ugs
» O ugs

Total Micrograms cn_the 3 Tubes

Total ugs 3 tubes = ugs Tube #1 + ugs Tubes #2 « ugs Tube #] =

968 uga + 10 ugs + O ugs = 978 ugs,

Adsorption Efficiency

In routine samplinrg, a single carbon tube is in the sampling train. There-
fore we are interested ‘n the vinyl chloride adsorption on the lat tube

(in the experiment}. 3o the adsorptjon efficiency is here defined aa the
percent vinyl chloride adsorbed on the 1st tube.

Below this efficiency {a calculated by two different methods.

In the first method, the percent adsarption efflciency is the ratio

¢f the analytically determined VC1 on tube #1 versus total analytically
determined VC1 on the 3 tubes.

In the second mothod, the percent adsorption efficiency is the ratio

of analytically derermined VO] on tube 1 vorsus the theoretical VC1
purged through the tubes.

The two methods are in good agreement ascertaining that essentially 100%
of the VC1 in the air being sampled is adsorbed on the lst tube.

Calculations
Method 1

% Adsorption efficiency tube ¥1 = uas VC1 tube #1 x 100% =
ugs VCl on 3 tubes

968 ugs x 100% = 99%
978 ugs

Method 2

% Adsorption efficlency tube #1 = __upgs VC1 tube #1 x 100%
theorectical ugs VCl

268 ugs x 100% =« 100%
Q66 ugs

Extraction Efficiency

The extraction afficiency is a measurement of the ability of the CS
solvent to "wash" the VC1 off the carbon into the csa. It is definead
hercin by the following calculation:




N .

% extraction efficiency = ugs VC1l tube #1
(theoraoctical ugs VC1) (X adsorption eff. Method 1)

- 68 ugs x 100X « 101%
1533 ug.s (9;;5

Comments in Conclusion of Report

x 10§

This experimant ia intendad to give a relatively precise eatimate of the adsorption
and extraction efficiencies. This is ocssentirl to analytical accuracy.

It {8 recognized that somo parameters that could affect adeaorption are not evaluated
i ln thie work., A high concontration of contaminants (humidity, other hydrocarbouns,
etc.) can decrease the efficiency.

Y The 1lab work was done on Septomber 26, 1974.
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