METHOD 310A - DETERMINATION OF RESIDUAL HEXANE THROUGH GAS
CHROMATOGRAPHY

1.0 SCOPE AND APPLICATION

1.1 This nmethod is used to anal yze any crunb rubber or
wat er sanples for residual hexane content.

1.2 The sanple is heated in a sealed bottle with an
internal standard and the vapor is analyzed by gas
chr omat ogr aphy.

2.0 SUMMARY OF METHOD

2.1 This method, utilizing a capillary colum gas
chromat ograph with a flame ionization detector,
determ nes the concentration of residual hexane in
rubber crunb sanpl es.

3.0 DEFINITIONS

3.1 The definitions are included in the text as needed.
4.0 INTERFERENCES

4.1 There are no known interferences.

5.0 SAFETY

5.1 It is the responsibility of the user of this procedure
to establish safety and health practices applicable to
their specific operation.

6.0 EQUIPMENT AND SUPPLIES
6.1 Gas Chromatograph with a flame ionization detector and
data handling station equipped with a capillary colum
30 neters | ong.

6.2 Chromat ograph conditions for Sigma 1:

6.2.1 Hel ium pressure: 50# inlet A 14# aux
6.2.2 Carrier flow 25 cc/mn

6.2.3 Range swi tch: 100x

6.2.4 DB: 1 capillary colum






8.0

6.3 Chromat ograph conditions for Hew ett-Packard GC.

6.3.1 Initial tenperature: 40°C
6.3.2 Initial tine: 8 mn

6.3.3 Rate: O

6.3.4 Range: 2

6.3.5 DB: 1705 capillary col um

6.4 Septum bottles and stoppers

6.5 Gas Syringe - 0.5 cc

REAGENTS AND STANDARDS

7.1 Chloroform 99.9+% A S.C. HPLC grade
SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1 A representative sanple should be caught in a clean 8
0z. container with a secure |lid.

8.2 The container should be | abeled with sanple

identification, date and ti ne.

9.0

QUALITY CONTROL

9.1 The instrunment is calibrated by injecting calibration
solution (Section 10.2 of this nethod) five tines.

9.2 The retention tinme for conponents of interest and
rel ati ve response of nononer to the internal standard
i s determ ned.

9.3 Recovery efficiency nmust be determ ned once for each
sanpl e type and whenever nodifications are nade to the
met hod.

9.3.1 Determ ne the percent hexane in three separate
dried rubber crunb sanpl es.

9.3.2 Wigh a portion of each crunb sanple into separate

sanpl e bottles and add a known anount of hexane
(10 mcroliters) by mcroliter syringe and 20
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10.0

11.0

mcroliters of internal standard. Analyze each
t he descri bed procedure and cal cul ate the percent
recovery of the known added hexane.

9.3.3 Repeat the previous step using twi ce the hexane |evel
(20 mcroliters), analyze and cal cul ate the percent
recovery of the known added hexane.

9.3.4 Set up two additional sets of sanples using 10
mcroliters and 20 mcroliters of hexane as before,
but add an anmount of water equal to the dry crunb
used. Analyze and cal cul ate percent recovery to show
the effect of free water on the results obtained.

9.3.5 A value of R between 0.70 and 1.30 is acceptable.

9.3.6 R shall be used to correct all reported results for
each conpound by dividing the neasured results of
each conpound by the R for that conpound for the sane

sanpl e type
CALIBRATION AND INSTRUMENT SETTINGS

10.1 Calibrate the chromatograph using a standard nmade by
injecting 10 pl of fresh hexane and 20 pl of chl orof orm
into a sealed septumbottle. This standard will be 0.6
wt . % total hexane based on 1 gram of dry rubber.

10. 2 Anal yze the hexane used and cal cul ate the percentage of
each hexane isoner (2-nethyl pentane, 3-nethyl pentane,
n- hexane, and nethyl cycl o-pentane). Enter these
percentages into the nethod calibration table.

10. 3 Heat the standard bottle for 30 mnutes in a 105°C
oven.

10.4 I nject about 0.25 cc of vapor into the gas
chromat ograph and after the analysis is finished,
cali brate according to the procedures described by the
i nstrunment manuf acturer.

PROCEDURE

11.1 Using a cold mlIl set at a wwde roller gap (125-150
mm, mll about 250 grans of crunb two tines to
honogeni ze the sanpl e.

11.2 Weigh about 2 grans of wet crunb into a septum bottle
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and cap with a septumring. Add 20 pl of chloroform
with a syringe and place in a 105°C oven for 45
m nut es.

Run the noi sture content on a separate portion of the
sanpl e and cal cul ate the granms of dry rubber put into
the septum bottl e.

Set up the data station on the required nethod and
enter the dry rubber weight in the sanple weight field.

Inject a 0.25 cc vapor sanple into the chromatograph
and push the start button.

At the end of the analysis, the data station wll print
a report listing the concentration of each identified
conponent .

To anal yze water sanples, pipet 5 mM of sanple into the
septum bottle, cap and add 20 pl of chloroform Pl ace
in a 105°C oven for 30 m nutes.

Enter 5 grans into the sanple weight field.

Inject a 0.25 cc vapor sanple into the chromatograph
and push the start button.

At the end of the analysis, the data station wl|
print a report listing the concentration of each
identified conmponent.

12.0 DATA ANALYSIS AND CALCULATION

12.1 For sanples that are prepared as in section 11 of this

met hod, ppm n-hexane is read directly fromthe
conput er.

12.2 The fornulas for calculation of the results are as

foll ows:

ppm hexane ~ (AhexaneXR hexane)/ (AisXR is)

wher e: Aicxane = area of hexane
Riexane = response of hexane
A area of the internal standard
R, response of the internal standard



% hexane in crunmb = (PPMecane/ SANMPl € anount) 100

12.3 Correct the results by the value of R (as determned in
sections 9.3.4, 9.3.5, and 9.3.6 of this nethod).



13.0

14.0

15.0

16.0

METHOD PERFORMANCE

13.1 The test has a standard deviation of 0.14 wt% at 0. 66
wt % hexane. Spi ke recovery of 12 sanples at two |evels
of hexane averaged 102.3% Note: Recovery nust be
determ ned for each type of sanple. The val ues given
here are neant to be exanpl es of nethod perfornmance.

POLLUTION PREVENTION

14.1 Waste generation should be m nimzed where possible.
Sanpl e size should be an anmpbunt necessary to adequately
run the anal ysis.

WASTE MANAGEMENT

15.1 Al waste shall be handled in accordance with federal
and state environnental regulations.

REFERENCES AND PUBLICATIONS

16.1 DSM Copol yner Test Method T-3380.



