Application

Analysis of Solvents in Industrial Atmospheres

by Capillary GC

Similar structures and boiling points among airborne solvents
monitored in the workplace often require two GC columns
that offer differing selectivities to separate and identify the
solvents collected. The highly polar SUPELCOWAX 10 capillary
column resolves many industrial solvents based on polarity. In
contrast, the nonpolar PTE-5 capillary column resolves sol-
vents by boiling point. The shifts in retention times resulting
from the complementary separation mechanisms of the two
columns can aid analysts in identifying and quantifying
solvents in complex mixtures.
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SUPELCOWAX 10 column. The SUPELCOWAX 10 column also
provides baseline separation of the o-, p-, and m-xylenes, and
nearly baseline separation of the p- and m-cresols.

We recommend the combined use of the PTE-5 and SUPELCOWAX
10 columns for the most reliable identification and quantitation of
solvents in complex mixtures.
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OSHA regulations require the monitoring of solvent concentra- 1. Hexane 11. Methanol (64.5°C)*
tionsin industrial workplace atmospheres to minimize healthrisks ) P10een 1 e (c)
to workers. The OSHA-specified procedures normally use adsor- 3. Acetone 2. 1,1-Dichloroethylene (32°C)
. 4. Methyl acetate 4. Methyl acetate (54°C)
bent sampling tubes to collect and concentrate the analytes. The 5. wans-1,2-Dichloroethylene 15. Methylene chloride (40°C)
B 6. Tetrahydrofuran 5. trans-1,2-Dichloroethylene (48°C)
analytes are solvent-desorbed from the tube and analyzed using 7 Carbon tetrachloride U Unknowm
imi ili i 8. 1,1,1-Trichloroethane 9. 1,1-Dichloroethane (57°C)
gaschromatography. Slmllarstructures and boiling pomtsf‘:\mc?ng S T Denoreetna PRIl A=
the solvents often require two GC columns that offer differing  10. Ethyl acetate 1. n-Hexane (69°C)

. . PR . . 11. Meth | 23. 2-Butanol (99.5°C

separation mechanisms or selectivities to separate and identify the 15" sopropy! acetate iy e o
13. Methyl ethyl ketone 21. Chloroform (61°C)
solvents CO”ECtEd. 14. Isopropanol 29. Isobutanol (107°C)
. .. . 15. Methyl hlorid 6. Tetrahydrof 66°C
Some analysts split the sample injection to the two columns to 13 genrene o¢ 29, Mot Celosanes {1oh5°C)

i 1 i H i 17. Propyl acetate 8. 1,1,1-Trichloroethane (74°C)
allow§|multaneousdetectlon and ar)aIyS|SW|thtwqdetectors.Thls 15 Tromorestiene 26" 12 Dichlorcethane. (BAYC)
technique can be used when a client of an environmental lab  19. Methy! isobutyl ketone 16. Benzene (80°C)

I lysis of all ibl [ h 20. Isobutyl acetate 33. 1-Butanol (118°C)
requests acomplete analysis of all possible solvents presentonthe 21" chioroform 12. Isopropyl acetate (89°C)

s H 22. Tetrachloroethylene 7. Carbon tetrachloride (77°C)
adsort?ent tube. Other analysts use one column, confirming the 52 JS@otel 18 Trichloroethylene (87°C)
analysis on a second column only when coelutions are suspected, 24. Toluene 2. (1:,4|-|Dio>|<an<zl(31601c°)0)

. . . . ,4-Dioxane . Cellosolve °
based on the known solvent use at an industrial site. 26. 1,2-Dichloroethane 17. Propyl acetate (102°C)
i . 27. n-Butyl acetate 37. Isoamyl alcohol (113°C)
SUPELCOWAX™ 10 and PTE™-5 capillary columns provide comple- ~ 28. 2-Hexanone (MBK) 19. Methyl isobutyl ketone (116°C)
. . 29. Isobutanol 24. Toluene (111°C)
mentary separations of solvent mixtures. The SUPELCOWAX 10  30. isoamyl acetate 20. Isobutyl acetate (117°C)

B B 31. p-Xylene 42. N,N-Dimethylformamide (153°C)
capllla'ry column offers a highly polar, bo.nded.phase thatresolves 35 [0khe 28 2-Hexanone (MBK) (127 °C)
many industrial solvents based on polarity (Figure A). The PTE-5  33. 1-Butanol 22. Tetrachloroethylene (121°C)

. 0 . o 34. Methyl Cellosolve 27. n-Butyl acetate (126°C)
capillary column has a nonpolar, poly(5% diphenyl/95% 35 Amyi acetate 38. Chlorobenzene (132°C)
dimethylsiloxane) phase that resolves solvents approximately by 3 ouene R el
boiling point (Figure B, Table 1). If you know the boiling point of 38 Chiorobenzene 3. g;;ghyéxzcneslat(eléiggC)

a compound, you can use the chromatogram to estimate its  40. Styrene 40. Styrene (145°C)
. . 41. Cycloh 41. Cycloh 157°C
retention time on a PTE-5 column. (Some polar compounds may 45 'N.Dimethylformanide o T
ili i iri i H 43. Cyclohexanol 44. Butyl Cellosolve (171°C)
elute out of boiling point order due to their interaction with the 7% Buo Collosolve 3o, Ayl acetars (145°C)
phase.) 45. 2-Methylcyclohexanol 47. 1,1,2,2-Tetrachloroethane (147°C)
46. 1,2-Dichlorobenzene 45. 2-Methylcyclohexanol (165°C)
The SUPELCOWAX 10 column provides greater retention of ex- 47 1,122 Tetrachioroethane i6 oo oneene (172°0)
tremely polar compounds (e.g., alcohols) compared to the PTE-5  49. p-Cresol 49. p-Cresol (202°C)
. 50. m-Cresol 50. m-Cresol (203°C)
column, as shown by the methanol shift (peak 11). Polar com-
pounds, which can tail or be poorly resolved on other phases, are  *  Boiling points
better resolved and display better peak symmetry on the
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Figure A.

Industrial Solvents on a SUPELCOWAX 10 Column

Column:
Cat. No.:
Oven.:

SUPELCOWAX 10, 30m x 0.53mm ID, 1.0pm film
25301-U

40°C (5 min) to 1

200°C at 5°C/min
helium, 5mL/min
FID

1pL mixed solvents,
split 50:1
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Det.:
Inj.:
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Figure B. Industrial Solvents on a PTE-5 Column

29. Isobutanol

30. Isoamyl acetate
31. p-Xylene

32. m-Xylene

1 U
Column: PTE-5, 30m x 0.32mm ID,

1.0um film

24159

40°C (5 min), to 130°C

at 4°C/min

helium, 20cm/sec (set at 135°C)
FID

1puL mixed solvents, split 100:1

Cat. No.:

Oven: 1633

Carrier:
Det.:
Inj.:
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35. Amyl acetate
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42. N,N-Dimethylformamide
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45. 2-Methylcyclohexanol
45 46. 1,2-Dichlorobenzene
47. 1,1,2,2-Tetrachloroethane
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50. m-Cresol
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Ordering Information:
SUPELCOWAX 10 Fused Silica Capillary Column

30m x 0.53mm ID, 1.0pum film 25301-U
PTE-5 Fused Silica Capillary Column
30m x 0.32mm ID, 1.0pm film 24159

See the Supelco catalog for other column dimensions.
Fused silica columns manufactured under HP US Pat. No. 4,293,415.

Contact our Technical Service Department
(phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
for expert answers to your questions.

Trademarks

Cellosolve — Union Carbide Corp.
PTE — Supelco, Inc.
SUPELCOSIL — Supelco, Inc.
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For more information, or current prices, contact your nearest Supelco subsidiary listed below. To obtain further contact information, visit our website (www.sigma-aldrich.com), see the Supelco catalog, or contact

Supelco, Bellefonte, PA 16823-0048 USA.
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