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Standard Test Method for
Carbon Tetrachloride Activity of Activated Carbon

This standard is issued under the fixed designation D 3467; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Carbon tetrachloride has been identified as a potential contributor to stratospheric ozone depletion.
Amendments to the Montreal Protocol in 1990 mandate the global phase-out of carbon tetrachloride
production by the year 2000. The 1990 Amendments to the U.S. Clean Air Act were even more
aggressive, accelerating the U.S. phase-out deadline to the mid-1990’s. A small amount of carbon
tetrachloride will still be produced for critical industrial applications; however, in 1993 carbon
tetrachloride will not be available for laboratory purposes. With these developments, use of this test
method is not recommended.

Instead, the use of Test Method D 5742 is recommended. The correlation obtained between n-butane
activity values and carbon tetrachloride activity values is contained in that test nfethod.

1. Scope Determine the Precision of a Test Metfiod

1.1 This test method covers the determination of the actif3
vation level of activated carbon. Carbon tetrachloride (ClI o i ]
activity is defined herein as the ratio (in percent) of the weight 3-1 Definitions—Terms relating to this test method are
of CCl, adsorbed by an activated carbon sample to the weigti€fined in Terminology D 2652.
of the sample, when the carbon is saturated with G@ider
conditions listed in this test method. o _ _ _

1.2 This standard does not purport to address all of the 41 Activity is determined by flowing CGdladen air
safety concerns, if any, associated with its use. It is thdhrough @ sample of carbon of known weight, under specified
responsibility of the user of this standard to establish appro_condmons, until therg is no furthe.r increase in the weight of the
priate safety and health practices and determine the applicaS@MP!€, then determining the weight of the ¢C@isorbed. The
bility of regulatory limitations prior to useSpecific hazards apparatus required for the test consists essentially of means to

. Terminology

4. Summary of Test Method

statements are given in Section 7. control the supply air pressure, to remove oil and water in both
liquid and vapor states from the supply air, to produce the
2. Referenced Documents specified concentration of CLin the air flowed through the
2.1 ASTM Standards: carbon sample, and to control the flow rate of the gas (air +
D 2652 Terminology Relating to Activated Carlfon CCl,) mixture through the sample.
Déi?b‘:)r%reSt Method for Apparent Density of Activated 5. Significance and Use
D 2867 Test Method for Moisture in Activated Carlfon 5.1 Activity as measured by this test method is basically a
D 5742 Test Method for the Determination of Butane Ac- Measure of the pore volume of the activated carbon sample.
tivity of Activated Carbod This test method is therefore a means of determining the degree
E 300 Practice for Sampling Industrial Chemidals of completion of the activation process, hence a useful means

E 691 Practice for Conducting an Interlaboratory Study tcof quality control for gas—pha_se act|v_ated carbons. This actlw_ty
number does not necessarily provide an absolute or relative
measure of the effectiveness of the tested carbon on other
adsorbates, or at other conditions of operation.

1 This test method is under the jurisdiction of ASTM Committee D-28 on

Activated Carbon and is the direct responsibility of Subcommittee D28.04 on Ga$. Apparatus and Materials
Phase Evaluation Tests. .
Current edition approved Feb. 10, 1999. Published May 1999. Originally 6.1 Carbon TetraCh|0r|dereagent graqe- )
published as D 3467 — 76. Last previous edition D 3467 — 94. 6.2 Supply of Clean, Dry, Oil-Free Ai+The air must be

?The data for this correlation is available from ASTM Headquarters. Requespassed through a HEPA filter and a bed of activated carbon
RR: D 28-1000.

3 Annual Book of ASTM Standardgol 15.01. —_—
4 Annual Book of ASTM Standardgol 15.05. 5 Annual Book of ASTM Standardgol 14.02.
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containing at least 500 mL of carbon per 1670 mL/min of airthe United States Environmental Protection Agency, also
flow. Relative humidity of the air must be less than 5% atavailable in the Federal Register.

25°C. :
6.3 Balance capable of weighing to within=10 mg. 8. Sampl!ng i . ) o
6.4 Pressure Regulator 8.1 Guidance in sampling granular activated carbon is given

6.5 CCl, Gas-Generating Deviceapable of maintaining a N Practice E 300.
CCl, concentration of 25G- 10 mg/L in the air stream at a 9. Calibration

temperature of 25 1°C, equivalent to a relative saturation of g 1 cajipration of thermometers, flowmeters, and balances
27.5 %. A typical generation device, shown in Fig. 1, Consistgpa pe maintained by standard laboratory methods. The

of a gas-washing bottle and a refrigerated bath capable Qlyncentration of CGlin the gas stream is determined as
maintaining a bath temperature of 0°C. See also Table 1. jascribed in 11.2.

6.6 Stopcockthree-way.
6.7 Regulating Valveneedle valve, flowmeter, and clock. 10. Procedure
6.8 Adsorption Tubéhaving the critical dimensions shown  10.1 Dry the sample using the procedure described in Test

in Fig. 1. Method D 2867.
6.9 Thermostatcapable of maintaining the Cgladen air 10.2 Weigh the dry sample tube to nearest the 10 mg and
stream and sample tube at a temperature of-25°C. record the weight.

10.3 Fill the sample tube to the 100-mm matkl mm,

7. Hazards using the vibratory feeder described in Test Method D 2854.

7.1 Carbon tetrachloride vapor is toxic and should not bdsolate the sample by closing the sample tube stopcocks.
inhaled. It is advisable to handle carbon tetrachloride and the 10.4 Weigh the filled sample tube and record the weight.
test equipment described in this test method in a well-designed 10.5 Place the filled sample tube vertically in the test
chemical fume-hood. The most recent regulations issued by theessembly (Fig. 1).
Occupational Safety and Health Administration and published 10.6 Turn the three-way stopcock to vent the glaten air
in the Federal Register should be followed with regards tcstream, bypassing the sample.
allowable human exposure. The most recently obtained Mate- 10.7 Open the sample tube stopcocks. Flow the clean, dry
rial Safety Data Sheet (MSDS) obtained from the supplier omir through the CGCJ generator until the CGlconcentration
manufacturer of the carbon tetrachloride should be available astabilizes at 256 10 mg/L at 25+ 1°C at a total gas-flow-rate
a guide, as well. Acceptable concentrations of carbon tetrachlaf 1670+ 15 mL/min, corresponding to a superficial velocity
ride for stack release also should conform to the regulations aff 10 m/min through the sample tube.
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Note 1—These items for the apparatus are critical: the dimensions of the sample tube; the location of the flowmeter downstream, sfattuea@a|
and the location of the stopcocks. Reheat coil must be adequate to bring the gas temperature to within 1°C of the water bath temperature (that is, bed
temperature).

Note 2—Additional sampling tubes may be connected in parallel to allow several samples to be run simultaneously, provided flow through each sample
is maintained within the limits set in 6.7.

Note 3—The pressure at the sample inlet must be maintained at-18%Pa.

FIG. 1 Carbon Tetrachloride Activity Test Apparatus Docu ments
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