METHOD 313B - THE DETERMINATION OF RESIDUAL HYDROCARBON IN SOLUTION
POLYMERS BY CAPILLARY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This method is applicable to solution polynerized
pol ybut adi ene (PBD).

1.2 This nmethod quantitatively determ nes n-hexane in wet crunb
polymer at levels fromO0.08 to 0.15% by wei ght .

1.3 This nmethod may be extended to the determ nation of other
hydr ocarbons in solution produced polyners with proper experinentation
and docunent ati on.

2.0 PRINCIPLE OF METHOD

2.1 A weighed sanple of polynmer is dissolved in chloroformand
the cenent is coagulated with an isopropyl alcohol solution containing
a specific anount of al pha-nethyl styrene (AMS) as the internal
standard. The extract of this coagulation is then injected into a gas
chromat ograph and separated into individual conponents. quantification
is achieved by the nethod of internal standardization.

3.0 DEFINITIONS

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

(Reserved)
5.0 SAFETY

5.1 This nethod may invol ve hazardous materials, operations, and
equi pnent. This nethod does not purport to address all of the safety
probl ens associated with its use. It is the responsibility of the user
of this nethod to establish appropriate safety and health practices
and determne the applicability of regulatory limtations prior to
use.
6.0 EQUIPMENT AND SUPPLIES

6.1 Analytical balance, 160 g capacity, 0.1 ng resolution
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6.2 Bottles, 2-0z capacity with poly-cap screw lids
6.3 Mechani cal shaker
6.4 Syringe, 10-ul capacity

6.5 Syringe, 2.5-nm capacity, with 22 gauge 1.25 inch needl e,
PP/ PE material, disposable

6.6 Gas chromat ograph, Hew ett Packard nodel 5890, or
equi val ent, configured with FID, split injector packed wth silanized
gl ass wool .

6.6.1 Establish the follow ng gas chromatographic conditions, and
allow the systemto thoroughly equilibrate before use.

6.6.2 |Injector paraneters:
I nj ection techni que Split
I njector split flow = 86 mM/mn

| nj ector tenperature = 225 deg C

6.6.3 Oven tenperature program
Initial tenperature = 40 deg C
Initial time = 6 mn
Programrate = 10 deg U mn
Upper |imt tenperature = 175 deg C
Upper Iimt interval = 10 mn

6.6.4 Detector paraneters:
Det ector tenperature = 300 deg C
Hydr ogen fl ow = 30 M/mn
Air flow = 350 mM/mn
Ni t rogen make up = 26 M/ mn

6.7 Gas chromat ographic col ums: SE-54 (5% phenyl) (1% vinyl)-
met hyl pol ysil oxane, 15 M X 0.53 mmID with a 1.2 mcron film
t hi ckness, and a Car bowax 20M ( pol yet hyl ene glycol), 15 MX 0.53 nmID
with a 1.2 mcron filmthickness.

6.7.1 Columm assenbly: using a 0.53 mm I D butt connector union,
join the 15 Mx 0.53 mm SE-54 colum to the 15 M x 0.53 mm Car bowax
20M The SE-54 columm will be inserted into the injector and the
Carbowax 20Minserted into the detector after they have been joi ned.

6.7.2 Columm paraneters:
Hel i um fl ow
Hel i um headpressure

2.8 mM/mn
2 psig



6.8 Centrifuge

6.9 Data collection system Hew ett Packard Model 3396, or
equi val ent

6.10 Pipet, 25-m capacity, automatic dispensing, and 2 liter
reservoir

6.11 Pipet, 2-m capacity, volunetric delivery, class A
6.12 Fl asks, 100 and 1000-m capacity, volunetric, class A

6.13 Vial, serum 50-m capacity, red rubber septa and crinp ring
seal s

6.14 Sanple collection basket fabricated out of wwre nmesh to
all ow for drai nage
7.0 CHEMICALS AND REAGENTS
CHEMICALS:
7.1 al pha-Methyl Styrene, CO9H10, 99+% purity, CAS 98-83-9
7.2 n-Hexane, C6H14, 99+%purity, CAS 110-54-3

7.3 Ilsopropyl alcohol, C3HB0O 99.5+% purity, reagent grade, CAS
67-63-0

7.4 Chloroform CHO 3, 99% mn., CAS 67-66-3

REAGENTS:

7.5 Internal Standard Stock Solution: 10 ng/25 m AMS in
i sopropyl al cohol.

7.5.1 Into a 25-m beaker, weigh 0.4 g of AMS5 to the nearest 0.1
ny.

7.5.2 Quantitatively transfer this AMS into a 1-L volunetric
flask. Dilute to the mark with isopropyl alcohol.

7.5.3 Transfer this solution to the automatic di spensi ng pi pet
reservoir. This will be | abeled the AMS STOCK SOLUTI ON.



7.6 n-Hexane Stock Solution: 13ng/2m hexane in isopropyl
al cohol .

7.6.1 Into a 100-m volunetric flask, weigh 0.65 g of n-hexane
to the nearest 0.1 ny.

7.6.2 Dilute to the mark with isopropyl alcohol. This solution
wi |l be | abel ed the n- HEXANE STOCK SOLUTI ON.

8.0 SAMPLE COLLECTION, PRESERVATION AND STORAGE.

8.1 A sanmpling device simlar to Figure 1 is used to collect a
non-vented crunb rubber sanple at a location that is after the
stripping operation but before the sanple is exposed to the
at nosphere.

8.2 The crunb rubber is allowed to cool before opening the
sanpl i ng device and renoving the sanple.

8.3 The sanpling device is opened and the crunb rubber sanple
is collected in the sanpling basket.

8.4 One pound of crunb rubber sanple is placed into a
pol yet hyl ene bag. The bag is |abeled with the tinme, date and sanple
| ocati on.

8.5 The sanple should be delivered to the | aboratory for
testing within one hour of sanpling.

8.6 Laboratory testing wll be done within 3 hours of the
sanpling tine.

8.7 No special storage conditions are required unless the
storage tine exceeds 3 hours in which case refrigeration of the
sanpl es i s recommended.

9.0 QUALITY CONTROL

9.1 For each sanple type, 12 sanples shall be obtained fromthe
process for the recovery study. Half of the vials and caps shall be
tared, |abeled “spiked”, and nunbered 1 through 6. The other vials
shal | be | abel ed “unspi ked” and need not be tared, but are also
nunbered 1 through 6.

9.2 Determne the % noi sture content of the crunb sanple. After
determ ning the % noi sture content, the correction factor for
calculating the dry crunb weight can be determ ned by using the
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equation in section 12.2 of this nethod.

9.3 Run the spi ked and unspi ked sanples in the normal manner.
Record the concentrations of the n-hexane content of the m xed hexane
reported for each pair of spiked and unspi ked sanpl es.

9.4 For the recovery study, each sanple of crunb shall be
di ssolved in chl orof orm contai ning a known anount of m xed hexane
sol vent .

9.5 For each hydrocarbon, calculate the recovery efficiency (R
using the foll om ng equations:

M=M-M
R=M/S
where: M, = Measured anount of conpound in the unspi ked sanpl e
= Measured anount of conpound in the spiked sanple
M = Measured anmount of the spiked conpound

S Amount of conpound added to the spi ked sanpl e
R Fraction of spiked conpound recovered

9.6 Normally a value of R between 0.70 and 1.30 is acceptabl e.

9.7 Ris 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.

10.0 CALIBRATION

10.1 Using the AMS STOCK SOLUTI ON equi pped with the autonmatic
di spensing pipet (7.5.3 of this nethod), transfer 25.0 m of the
internal standard solution into an uncapped 50-m serumvial.

10.2 Using a 2.0 mM volunetric pipet, quantitatively transfer
2.0 mM of the n-HEXANE STOCK SOLUTION (7.6.2 of this nmethod) into the
50-m serumvial and cap. This solution will be |abeled the
CALI BRATI ON SOLUTI ON.

10.3 Using the conditions prescribed (6.6 of this nethod),
inject 1 ul of the supernate.

10.4 Ontain the peak areas and cal cul ate the response factor as
described in the calculations section (12.1 of this nethod).

11.0 PROCEDURE



11.1 Determination of Dry Polymer Weight

11.1.1 Renove wet crunb fromthe pol yethyl ene bag and pl ace on
paper towels to absorb excess surface noisture.

11.1.2 Cut small slices or cubes fromthe center of the crunb
sanple to inprove sanple uniformty and further elimnate surface
noi st ur e.

11.1.3 A suitable gravinetric neasurenent should be nade on a
sanple of this wet crunb to determ ne the correction factor needed to
cal cul ate the dry pol ynmer weight.

11.2 Determination of n-Hexane 1In Wet Crumb

11.2.1 Renove wet crunb fromthe pol yethyl ene bag and pl ace on
paper towels to absorb excess surface noisture.

11.2.2 Cut small slices or cubes fromthe center of the crunb
sanple to inprove sanple uniformty and further elimnate surface
noi st ur e.

11.2.3 Into a tared 2 oz bottle, weigh 1.5 g of wet polyner to
the nearest 0.1 ng.

11.2.4 Add 25 ml of chloroformto the 2 oz bottle and cap.

11.2.5 Using a nechani cal shaker, shake the bottle until the
pol ymer di ssol ves.

11.2.6 Using the autodi spensing pipet, add 25.0 ml of the AMS
STOCK SOLUTION (7.5.3 of this nethod) to the dissolved pol ynmer
sol ution and cap.

11.2.7 Using a nechani cal shaker, shake the bottle for 10
m nutes to coagul ate the dissol ved pol yner.

11.2.8 Centrifuge the sanple for 3 mnutes at 2000 rpm

11.2.9 Using the conditions prescribed (6.6 of this method),
chromat ograph 1 ul of the supernate.

11.2.10 Qntain the peak areas and cal cul ate the concentration of
t he conponent of interest as described in the calculations (12.2 of
this net hod).

12.0 CALCULATIONS



12.1 Calibration:

RE, = (W x Ay [ (Ws x A)

wher e:
RF, = the rel ative response factor for n-hexane
W = the weight (g) of n-hexane in the CALI BRATI ON
SOLUTI ON
A, = the area of AMS
W, = the weight (g) of AMS in the CALIBRATI ON SOLUTI ON
A, = the area of n-hexane

12.2 Procedure:
12.2.1 Correction Factor for calculating dry crunb wei ght.
F=1- (%noisture / 100)
wher e:

F = Correction factor for calculating dry crunb wei ght
% noi sture determ ned by appropriate nethod

12.2.2 Moisture adjustnent for chronmatographic determ nation.

W=FXx W
wher e:
W = the weight (g) of the dry polynmer corrected for
noi sture
F = Correction factor for calculating dry crunb
wei ght

W = the weight (g) of the wet crunb in section 9.6

12.2.3 Concentration (ppn) of hexane in the wet crunb.

ppm = (A * RE * W, * 10000) /7 (A * W)

wher e:
ppm = parts per mllion of n-hexane in the polyner

A, = the area of n-hexane

RF, = the rel ative response factor for n-hexane

W, = the weight (g) of AMS in the sanple solution
A, = the area of AMS

W = the weight (g) of the dry polyner corrected for

noi sture



13.0 METHOD PERFORMANCE
13.1 Precision for the nethod was determ ned at the 0.08% | evel .
The standard deviation was 0.01 and the percent rel ative standard
deviation (RSD) was 16.3 % wth five degrees of freedom
14.0 WASTE GENERATION
14.1 Waste generation should be m nimzed where possible.
15.0 WASTE MANAGEMENT
15.1 Discard liquid chem cal waste into the chem cal waste drum
15.2 Discard polymer waste into the polyner waste contai ner.

16.0 REFERENCES

16.1 This nmethod is based on Goodyear Chem cal Division Test
Met hod E- 964.



