METHOD 312B - DETERMINATION OF RESIDUAL STYRENE
IN STYRENE-BUTADIENE (SBR) RUBBER LATEX
BY CAPILLARY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This nmethod is applicable to SBR | atex sol utions.

1.2 This nmethod quantitatively determ nes residual styrene
concentrations in SBR | atex solutions at levels from80 to 1200 ppm

2.0 PRINCIPLE OF METHOD

2.1 A weighed sanple of a latex solution is coagulated with an
et hyl al cohol (EtOH) solution containing a specific anount of al pha-
met hyl styrene (AMS) as the internal standard. The extract of this
coagulation is then injected into a gas chromat ograph and separ at ed
into individual conmponents. 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 method 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, and 0.1 ng resol ution

6.2 Bottles, 2-0z capacity, with poly-cap screw |ids

6.3 Mechani cal shaker



6.4 Syringe, 10-ul capacity

6.5 Gas chromat ograph, Hew ett Packard nodel 5890A, or
equi valent, configured with FID wth a negabore jet, splitless
i njector packed with silanized glass wool .

6.5.1 Establish the foll ow ng gas chromat ographi c conditions,
and allow the systemto thoroughly equilibrate before use.

I nj ection techni que = Splitless
| nj ector tenperature = 225 deg C
Oven tenperature = 70 deg C (isothermal)
Det ect or: tenperature = 300 deg C
range = 5
attenuation = 0
Carrier gas: hel i um = 47 M/ mn
Det ect or gases: hydr ogen = 30 M/mn
air = 270 M/ mn
make-up = OmM/mn

3.2 min at the specified
carrier gas flow rate and
col um tenperature.

Anal ysis tine:

6.6 Gas chromatographic colum, DB-1, 30 MX 0.53 ID, or
equivalent, with a 1.5 mcron filmthickness.

6.7 Data collection system Perkin-Elner/Nelson Series
Turbochrom 4 Series 900 Interface, or equivalent.

6.8 Pipet, automatic dispensing, 50-ml capacity, and 2-liter
reservoir.

6.9 Flasks, volunetric, class A 100-ml and 1000-m capacity.

6.10 Pipet, volunetric delivery, 10-ml capacity, class A

7.0 CHEMICALS AND REAGENTS
CHEM CALS:
7.1 Styrene, C8H8, 99+% CAS 100-42-5

7.2 Al pha nethyl styrene, C9HLO, 99% CAS 98- 83-9
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7.3 Ethyl alcohol, C2H50H, denatured formula 2B, CAS 64-17-5
REAGENTS:

7.4 Internal Standard Stock Solution: 5.0 ng/m AMS in ethyl
al cohol .

7.4.1 Into a 100-m volunetric flask, weigh 0.50 g of AMS to the
nearest 0.1 nyg.

7.4.2 Dilute to the mark with ethyl alcohol. This solution wll
contain 5.0 ng/mM AMS in ethyl alcohol and will be | abeled the AMS
STOCK SOLUTI ON.

7.5 Internal Standard Working Sol ution: 2500 ug/50 m of AMS in
et hyl al cohol .

7.5.1 Using a 10 m volunetric pipet, quantitatively transfer
10.0 m of the AMS STOCK SOLUTION into a 1000-m vol unetric fl ask.

7.5.2 Dilute to the mark with ethyl alcohol. This solution wll
contain 2500 ug/50m of AMS in ethyl alcohol and will be |abeled the
AVS WORKI NG SOLUTI ON.

7.5.3 Transfer the AMS WORKI NG SCLUTION to the automatic
di spensi ng pi pet reservoir.

7.6 Styrene Stock Solution: 5.0 ng/m styrene in ethyl alcohol.

7.6.1 Into a 100-m volunetric flask, weigh 0.50 g of styrene to
the nearest 0.1 ng.

7.6.2 Dilute to the mark with ethyl alcohol. This solution wll
contain 5.0 ng/m styrene in ethyl alcohol and will be | abeled the
STYRENE STOCK SOLUTI ON.

7.7 Styrene Working Solution: 5000 ug/10 m of styrene in ethyl
al cohol .

7.7.1 Using a 10-m volunetric pipet, quantitatively transfer
10.0 m of the STYRENE STOCK SOLUTION into a 100-m volunetric fl ask.

7.7.2 Dilute to the mark with ethyl alcohol. This solution wll
contain 5000 ug/10 m of styrene in ethyl alcohol and will be |abel ed
t he STYRENE WORKI NG SCLUTI ON

8.0 SAMPLE COLLECTION, PRESERVATION AND STORAGE
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8.1 Label a 2-0z sanmple poly-cap |lid with the identity, date and
tinme of the sanple to be obtained.

8.2 At the sanple |ocation, open sanple valve for at |east 15
seconds to ensure that the sanpling pipe has been properly flushed
with fresh sanple

8.3 Fill the sanple jar to the top (no headspace) wth sanpl e,
then cap it tightly.

8.4 Deliver sanple to the Laboratory for testing within one hour
of sanpling.

8.5 Laboratory testing wll be done wthin two hours of the
sanpling tine.

8.6 No special storage conditions are required unless the
storage tine exceeds 2 hours in which case refrigeration of the sanple
i s recomended.

9.0 QUALITY CONTROL

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

9.2 The six vials | abeled “spi ked” shall be spiked with an anount
of styrene to approxi mate 50% of the solution's expected residual
styrene | evel.

9.3 The spi ked sanpl es shall be shaken for several hours and
allowed to cool to roomtenperature before anal ysis.

9.4 The six sanples of unspiked solution shall be coagul ated and
a mean styrene val ue shall be determ ned, along with the standard
devi ation, and the percent relative standard devi ati on.

9.5 The six sanples of the spiked solution shall be coagul ated and
the results of the analyses shall be determ ned using the foll ow ng
equat i ons:



wher e: Mean val ue of styrene in the unspi ked sanpl e
Measur ed anmount of styrene in the spiked sanple
Measur ed anmount of the spiked conmpound

Anmount of styrene added to the spi ked sanpl e

Fraction of spiked styrene recovered

M,
M
M
S
R

9.6 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 a 10-m volunetric pipet, quantitatively transfer 10.0
m of the STYRENE WORKI NG SOLUTION (section 7.7.2 of this nmethod) into
a 2-o0z bottle.

10.2 Using the AMS WORKI NG SOLUTI ON equi pped with the automatic
di spensi ng pipet (section 7.5.3 of this nethod), transfer 50.0 m of
the internal standard solution into the 2-0z bottle.

10.3 Cap the 2-0z bottle and swirl. This is the calibration
standard, which contains 5000 ug of styrene and 2500 ug of AMS.

10.4 Using the conditions prescribed (section 6.5 of this
met hod), chromatograph 1 ul of the calibration standard.

10.5 Obtain the peak areas and cal culate the rel ative response
factor as described in the calculations section (section 12.1 of this
met hod) .

11.0 PROCEDURE

11.1 Into a tared 2-o0z bottle, weigh 10.0 g of latex to the
nearest 0.1 g.

11.2 Using the AMS WORKI NG SOLUTI ON equi pped with the automatic
di spensi ng pipet (section 7.5.3 of this nethod), transfer 50.0 m of
the internal standard solution into the 2-0z bottle.

11.3 Cap the bottle. Using a nechanical shaker, shake the bottle
for at least one mnute or until coagulation of the latex is conplete
as indicated by a clear solvent.

11.4 Using the conditions prescribed (section 6.5 of this
met hod), chromat ograph 1 ul of the Iiquor.



11.5 Obtain the peak areas and cal cul ate the concentration of
styrene in the latex as described in the cal cul ations section
(Section 12.2 of this method).

12.0 CALCULATIONS

12.1 Cali bration:

RF=(W, XA, )/ (W, XA )

wher e
RF = the relative response factor for styrene
W = the weight (ug) of styrene
A, = the area of AMS
W, = the weight (ug) of AMS
A, = the area of styrene

12.2 Procedure:

Ir‘)r‘m'|styrene:( AxXRFXWis) / ( AisXWs)

wher e:
PPMgiyrene = Parts per million of styrene in the |atex
A, = the area of styrene
RF = the response factor for styrene
W, t he wei ght (ug) of AMS

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

12.3 Correct for recovery (R) as determ ned by section 9.0 of this
nmet hod.

13.0 PRECISION

13.1 Precision for the nethod was determ ned at the 80, 144, 590,
and 1160 ppm |l evels. The standard deviations were 0.8, 1.5, 5 and 9
ppm respectively. The percent relative standard devi ati ons (%SD) were
1% or less at all |levels. Five degrees of freedom were used for al
preci sion data except at the 80 ppmlevel, where nine degrees of
freedom were used. Note:These are exanple results and do not repl ace
qual ity assurance procedures in this nethod.

14 .0 POLLUTION PREVENTION



14.1 Waste generation should be mnim zed where possible. Sanple
si ze shoul d be an anpbunt necessary to adequately run the anal ysis.

15.0 WASTE MANAGEMENT
15.1 Discard liquid chem cal waste into the chem cal waste drum
15.2 Discard | atex sanple waste into the | atex waste drum

15.3 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- 889.



