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1USTRUCTION MANUAL ON CHARCOAL TUBE

No.8008
PREFACE:

Charcoal tube {s used to analyze organic solvent vapours except polar solvent
vapours in the atmosphere. Organic solvent vapour is adsorbed and collected
on charcoal section in passing through the tube. The desorption of the orga-

_hlc solvent vapour {s made by the solvent and is analyzed through a gas chro-
~matograph.
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SAMPTLING: Flg.l Charcoal Tube
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Cutth% tube

(1) In case of Model AP-1 Asplratling pump
1) Cut both ends of a wew charcoal tube with
ag standard accessory.
2) Connect the tube end "D" to the AP-1].
3} Altgn the guide marks (red dots) on shaft
- Full the fhandle at a full stroke and wait

in
1) Cut both ends of a new charcoal tube with

as standard accessory.

Connect the tube end "P" to a continuous drawing pump which has stable
sampling flow rate (0.1 to 1.0 L/wmin.)
The sampling volume is obtalned by the following equation;

Sampling Volume (L) = Flow Rate (L/min.) x Time (min.)

the tube-tip cutter attached

and
for

stopper of the AP-1].
15 seconds.,

(2)

case of continuous drawing pump

the tube-tip cutter attached
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(An example of Samplling Equipment)
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SAUPLING AMOUNT: Fig.2 Sampling Equipwent

Thevsampling\amount {s to be determined 0.5 = 5.0 L in accordance with the
sensitivity of gas.chromatograph and the concentration of the sample. When

lt 1s over 5.0 L, pay attentiion to satlration of the charcoal section in
the tube.

(Note)

1) In case of sampling | ppm Toluene, 1 L of the sample volume is enough.
2) Aftec sampling, put caps of standard accesovry on both tube ends of the
charcoal tube and preserve It in a cool, dark place.

ANALYSTS:

i-1. Working Curve

1) Dissolve the standard sample (which means known concentr
into desorption soivent. This 1s standard solution.

Haking standard solution)

mL of Toluene (specific gravity= 0.867) into Carbon

disulphide (CSZ). The total amount of solvent fs 100 wlL. The concen-

tration of this standard solution 1s as follows:
8670 (ug/mL) = 0.867 (g) ; 100 (mL)

2) Dilute the standard solutiion step b

means of injecting the diluted stand
chromatograph.

dtion sample)

(Au exawple;

Dissolve 1

Y step and make the working curve by
ard solution at each step into gas

~2. Recdvery and Analysis

1) Cut the charcoal tube at the point '"c"

as shown {n Fig. 1. Take off 'the Lock spring and Glass-wool plugged on
the Ist section's charcoal. Remove the Ist section’s charcoal and put
Into a sample vial completely.

with {nserting the cutting tubde,

2) Take off the Urethane-form plugged on the 2nd section's charcoal. Re-
‘more the Znd section's charcoal and put into another sample vial comple~
tely. C

3) Pour 2 - 3 nml of desorption solvent such as CS7 into above both stple
vials, put on the 1id, shake them for | minute and leave thenm for
approx. 30 minutes. While the leaving time, shake them several times.

4) Afver the leaving,

inject the extracted solvent I - § uL into a gas
chromatograph and determine the concentration of the sample by using the
following equation with the working curve and other flgures:

W.R. =R x (VIs / vid) x Ve x (D:E. 100)
W.R.-. Welght recovered

R * Reading from the working curve (ug/wl)

VIs ¢ 1Injection volume of standard solution (uL)

VId * TInjectfon volume of desorptlon solvent (uL) —
Vt ! Total volume of desorption solvent (ul)

D.L. Desorption efficiency (%) 3.5 wL

Sampling Via]
Total weight recovered = (lst gection's welght recovered) +
(Znd seccion's weight recovered)
/ v.E.
ng/sawple x 1000 (L/cu m)

D.E. = (Average weight recovered) / (Weight added)
e

Covrected mg/sample = (Total weights)

Sample gas concentration o Corrected

(mg/cu m) Alr volume sampled (L)
Sample gas concentration - Corrected wg/sample 22.4 760  T+273
{(ppm) v (cu n) TRV 273
P ¢ Pressure (malg) of air sampled
T ¢ Temperature (°C) of alr sampled
22.4: Molar volume (1 L/wole) at 0 (°C) and 760 (wulig)
M.W.:  Holecular weight (g/mole) of analyte
760 Standard pressure (muiig)
273

Standard temperature (°K)

(Note)

1) The desorption cfflciency Is different wlth each other by kinds of
sampled organic solvent and desorplon solvent. Various Qesorptlou el ff~-
ciency of organic solvent are shown below for reference. ' The desorption
efflcience differ by used equipment and analytical oparation., Tt should
be obtalned by each analyst, Furthermore, the desorptlon efficlency ls
determined by means of comparlson wlth dlrect collection method or weight
recovered of charcoal whlch is adsorbed a certain volume of the standard
solution.

The 2nd section's charcoal s for checking a state of -desorptlon in the
lst section's charcoal, When the walght recoverad of tlie 2nd section's
charcoal 1s over half of the lst section's one, the desorption amount of
the charcnal tube exceceds the limit. The sampllng amount should he de-
creased nob to detect the sample In the 2nd sectlon. TIn general, when

5 L of the sample amount I|s collected, it is rarve to detect the sample In
the 2nd seclion except a low grade dlcohol.

2)

Table | Desorptlon Efficlency

Substances Desorption Desorption
Pfficliency (%) Solvent

1 Toluene 102.0 CS9
Trichloroethylene 99.6 "
Acetone 68.6 n
Iso-propanal 77.1 -1 1% 2-Butanol/CS,
Butyl cellosolve 97.6 5% Methanol/

Dichloromethane

5+ PERSONAL SAMPLER MODEL PM-1:

5-1,

General

HModel PH-1 is an alr sampler which can do long duratlon sampling by weans of
detecting the working environment, and the volume of the desorption is shown
by counter indlcation. This PM-1 {g avallable to detect the personal explo-
sure concentratlon of some organlc solvent by carrylng this one attached
holder with a worker as a sampler for charcoal tube.

Specifications

Sampling Diaphragm method
Flow rate 50 - 200 mL/mln. (wlth loading of charcoal tube)
Flow rate adjustment: By varlable reslaster and digltal flow rate counter
Max. flow rate 250 ml./min. (non-loading) ,

’ 200 mL/min. (with loading of charcoal tube)
Max. vacuum pressure: 100 mmilg
Max. out-pressure : 100 mmlig

Rechargable battery
Approx. 8 hrs. after 14 hry. charging

Power supply :
Continuous operatlon:

Temperature 0 - 40 °C
Outside dimension 50 (W) x 118 (1) x 27 (D) mm
Welght ¢ Approx. 380 (g)





