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Analysis of Residual Solvent Components in
Pharmaceutical Products - Using InertCap 5

This application presents an example of the analysis of components subject to the Guideline for
Residual Solvents in Pharmaceuticals.
According to the level of toxicity, this guideline classifies solvents as Class 1, Class 2, Class 3, and
those for which no appropriate toxicity data is available. In this study, simultaneous analysis of
components was made using GC/FID and performed with InertCap 5, a low-polarity column.
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Sample name and retention index

Component RI Component RI Component RI
1. Methanol 362  [[24.2-Methyl-1-propanol 624 45. 3-Methyl-1-butanol 731
2. Ethanol 439 (Isobutyl alcohol) (Isoamyl alcohol)

3. Acetonitrile 486  |25. Tetrahydrofuran 630 ||46. 4-Methyl-2-pentanone(MIBK) 739
4. Acetone 488 |26.2-Methoxyethanol 630 47. Pyridine 748
5.2-Propanol(lsopropylalcohg 488 (Methyl cellosolve) 48. 1-Pentanol(Amyl alcohol) 764
6. n-Pentane 500 |[27.1,2-Dimethoxyethane 650 ||49. Isobutyl acetate 772
7. Diethyl ether 504 [28.1,1,1-Trichloroethane 650 [50. Toluene 174
8. Ethylformate 515 |29.1,2-Dichloroethane 650 [|51. N,N-Dimethylformamide 781
9.1,1-Dimethoxymethane 515 [[30.2,2-Dimethoxypropangl 650 [52.2-Hexanone(MBK) 789
10. 1,1-Dichloroethylene 518 |31. Methylisopropyl keton| 658 |53.Propionaldehyde diethylacety 811
11. Methyl acetate 524  |32.1sopropyl acetate 658 [54. n-Butyl acetate 811
12. Dichloromethane 530 [33.1-Butanol 658  ||55. Dimethyl sulfoxide(DMSO) 834
13. 1-Propanol 550 |[34. Benzene 666 ||56.Chlorobenzene 858
14. trans-1,2-Dichloroethylene| 560 [35.Carbon tetrachloride 666 ||57. N,N-Dimethylacetamide 870
15. tert-Butyl methyl ether 562 |36. Cyclohexane 666 [58. Ethylbenzene 870
16. Nitromethane 564 |[37.2-Methyltetrahydrofury 672 [59. p-Xylene 879
17.2-Butanone(MEK) 597 |[38.2,2,4-Trimethylpentand 690 (60. m-Xylene 879
18. 2-Butanol 600 [39. n-Heptane 700 ||61. 0o-Xylene 905
19. n-Hexane 600 ||40. Trichloroethylene 704  ||62. Anisole 926
20. Diisopropyl ether 600 ||41.2-Ethoxyethanol 712 ||63. Cumene 936
21. c/s-1,2-Dichloroethylene 611 ||42. n-Propyl acetate 712 ||64. n-methyl-2-pyrrolidone 1050
22. Ethyl acetate 611 [43.1,4-Dioxane 712 ||65.1,2,3,4-Tetrahydronaphthalen 1194
23. Chloroform 619 |44. Methylcyclohexane 731 ||66. Sulfolane 1232

Xylene used is a mixture of m-Xylene, p-Xylene, o-Xylene, and Ethylbenzene.
Retention indices are...

This value is based on the carbon number of straight-chain alkanes and is calculated using the retention
time of each component and hydrocarbon.
In this application, a temperature-rise analysis was made . The formula is shown below.

TR = retention time of the target component

TR - tR(Z) TR(Z) =retention time of straight-chain alkanes that precede the
Retention| = 100 X +100 XZ components of interest
index TR(Z"‘].) - tR(Z) TR(Z+1)= retention time of straight-chain alkanes emerging after the
component of interest.
Z =number of carbon in the straight-chain alkane with

retention time tR(Z)
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inertsearch

		InertCap Pure WAX

		成分名						保持指標		成分名						保持指標		成分名						保持指標

		1. n-Pentane						500		24. i-Propyl acetate						908		47. Ethylbenzene						1136						原液 ゲンエキ

		2. n-Hexane						600		25. 1,2-Dimethoxyethane						931		48. p-Xylene						1143						System				GC4000/FID

		3. Ethyl ether						632		26. 2-Propanol						931		49. n-Butanol						1151						Column				InertCap Pure-WAX

		4. i-Octane						670		27. Methylene chloride						937		50. m-Xylene						1151										0.53mmI.D.×30m  df=1.0μm

		5. i-propyl Ether						670		28. Ethanol						937		51. Nitromethane						1160						Column Temp				40℃ - 5℃/min - 230℃

		6. Methyl t-butyl ether						691		29. Methyl isopropyl ketone						937		52. 2-Methoxyethanol						1186						Carrier Gas				He 20kPa  35cm/sec

		7. n-Heptane						700		30. Benzene						948		53. Cumene						1186						Injection				Split flow 25mL/min  0.5μL

		8. 1,1-Dimethoxymethane						729		31. 1,1-Diethoxypropane						963		54. Pyridine						1191										240℃

		9. Cyclohexane						729		32. n-Propyl acetate						984		55. o-Xylene						1195						Detection				FID  Range10^2

		10. 1,1-Dichloroethylene						729		33. cis-1,2-Dichloroethylene						1001		56. i-Amylalcohol						1217										240℃　

		11. Methylcyclohexane						777		34. Trichloroethylene						1004		57. Chlorobenzene						1225

		12. Acetone						819		35. Acetonitrile						1012		58. 2-Ethoxyethanol						1231

		13. 2,2-Dimethoxypropane						830		36. MIBK						1016		59. n-Amylalcohol						1259

		14. Methyl acetate						830		37. i-Butyl acetate						1022		60. N,N-Dimethylformamide						1335

		15. Ethyl acetate						830		38. Chloroform						1031		61. Anisole						1354

		16. Tetrahydrofuran						866		39. 2-Butanol						1031		62. N,N-Dimethylacetamide						1413

		17. trans-1,2-Dichloroethylene						866		40. 1-Propanol						1044		63. Acetic acid						1448

		18. Methyltetrahydrofuran						876		41. Toluene						1049		64. Tetralin						1541

		19. 1,1,1-Trichloroethane						891		42. 1,4-Dioxane						1069		65. Dimethyl sulfoxide						1574

		20. Carbon tetrachloride						891		43. 1,2-Dichloroethane						1074		66. Ethylene glycol						1631

		21. Ethyl formate						897		44. Butyl acetate						1083		67. N-methylpyrrolidone						1681

		22. Methanol						903		45. Methyl butyl ketone						1091		68. Formamide						1787

		23. MEK						908		46. i-Butanol						1100		69. Sulfolane						2242





原液

																						Class3						Class 3								原液 ゲンエキ										原液(IC-5) ゲンエキ

																						1．		Pentane				1.  Ethanol								Class1+2+3+4										Class1+2+3+4																										IC-624(昇温分析) ショウオンブンセキ

				原液 ゲンエキ																		2．		Ethyl ether				2.  Acetone								1. Pentane										1. Methanol						24. 2-Methyl-1-propanol						45. 3-Methyl-1-butanol								成分名 セイブンメイ						R.T.								Z値 チ		Z+1値 チ		R.T.(Z)		R.T.(Z+1)		retentionindex								原液(IC-5) ゲンエキ

				System				GC4000/FID														3．		Methyl-t-butyl ether				3.  2-propanol								2. n-Hexane										2. Ethanol						(Isobutyl alcohol)						(Isoamyl alcohol)								1. Methanol						2.063								3		4		1.728		2.264		362.5		362						Class1+2+3+4

				Column				InertCap 5														4．		Heptane				4.  Pentane								3. Ethyl ether										3. Acetonitrile						25. Tetrahydrofuran						46. 4-Methyl-2-pentanone(MIBK)								2. Ethanol						2.721								4		5		2.264		3.432		439.1267123288		439						Component						RI		Component						RI		Component						RI

								0.53mmI.D.×30m  df=5.0μm														5．		Acetone				5.  Ethyl ether						4+5		4. isooctane										4. Acetone						26. 2-Methoxyethanol						47. Pyridine								3. Acetonitrile						3.266								4		5		2.264		3.432		485.7876712329		486		485.7876712329				1. Methanol						362		24. 2-Methyl-1-propanol						624		45. 3-Methyl-1-butanol						731

				Column Temp				40℃ → 5℃/min → 230℃														6．		Methyl acetate				6.  Ethyl formate								5. isopropyl Ether										5. 2-Propanol(Isopropyl alcohol)						(Methyl cellosolve)						48. 1-Pentanol(Amyl alcohol)								4. Acetone						3.295								4		5		2.264		3.432		488.2705479452		488		488.2705479452				2. Ethanol						439		(Isobutyl alcohol)								(Isoamyl alcohol)

				Carrier Gas				He 20kPa  35cm/sec														7．		Ethyl acetate				7.  Methyl acetate								6. Methyl t-butyl ether										6. n-Pentane						27. 1,2-Dimethoxyethane						49. Isobutyl acetate								5. 2-Propanol						3.295								4		5		2.264		3.432		488.2705479452		488		488.2705479452				3. Acetonitrile						486		25. Tetrahydrofuran						630		46. 4-Methyl-2-pentanone(MIBK)						739

				Injection				Split flow 25mL/min  0.5μL														8．		Ethyl formate				8.  1-Propanol								7. Heptane										7. Diethyl ether						28. 1,1,1-Trichloroethane						50. Toluene								6. n-Pentane						3.435								5		5		3.432		3.432		0		500		0				4. Acetone						488		26. 2-Methoxyethanol						630		47. Pyridine						748

								240℃														9．		MEK				9.  Methyl-t-butyl ether						8+9+10		8. 1,1-Dimethoxymethane										8. Ethyl formate						29. 1,2-Dichloroethane						51. N,N-Dimethylformamide								7. Ethyl ether						3.527								5		6		3.432		5.652		504.2792792793		504		504.2792792793				5. 2-Propanol(Isopropyl alcohol)						488		(Methyl cellosolve)								48. 1-Pentanol(Amyl alcohol)						764

				Detection				FID  Range10^2														10．		Isoprorylacetate				10. Acetic acid								9. Cyclohexane										9. 1,1-Dimethoxymethane						30. 2,2-Dimethoxypropane						52. 2-Hexanone(MBK)								8. Ethyl formate						3.76								5		6		3.432		5.652		514.7747747748		515		514.7747747748				6. n-Pentane						500		27. 1,2-Dimethoxyethane						650		49. Isobutyl acetate						772

								240℃　														11．		2-Propanol				11. MEK								10. 1,1-Dichloroethylene										10. 1,1-Dichloroethylene						31. Methyl isopropyl ketone						53. Propyonaldehyde diethyl acetal								9. 1,1-Dimethoxymethane						3.76								5		6		3.432		5.652		514.7747747748		515		514.7747747748				7. Diethyl ether						504		28. 1,1,1-Trichloroethane						650		50. Toluene						774

				Sample size				All stock solutions were mixed evenly														12．		Ethanol				12. sec-Butanol								11. Methylcyclohexane										11. Methyl acetate						32. Isopropyl acetate						54. n-Butyl acetate								10. 1,1-Dichloroethylene						3.84								5		6		3.432		5.652		518.3783783784		518		518.3783783784				8. Ethyl formate						515		29. 1,2-Dichloroethane						650		51. N,N-Dimethylformamide						781

																						13．		Propyl acetate				13. Ethyl acetate								12. Acetone										12. Dichloromethane						33. 1-Butanol						55. Dimethyl sulfoxide(DMSO)								11. Methyl acetate						3.97								5		6		3.432		5.652		524.2342342342		524		524.2342342342				9. 1,1-Dimethoxymethane						515		30. 2,2-Dimethoxypropane						650		52. 2-Hexanone(MBK)						789

		InertCap 5																				14．		MIBK				14. iso-Butanol						13+14+15		13. 2,2-Dimethoxypropane										13. 1-Propanol						34. Benzene						56. Chlorobenzene								12. Methylene chloride						4.103								5		6		3.432		5.652		530.2252252252		530		530.2252252252				10. 1,1-Dichloroethylene						518		31. Methyl isopropyl ketone						658		53. Propionaldehyde diethyl acetal						811

		成分名 セイブンメイ								保持指標 ホジシヒョウ												15．		Isobutylaceate				15. Isopropylacetate								14. Methyl acetate										14. trans-1,2-Dichloroethylene						35. Carbon tetrachloride						57. N,N-Dimethylacetamide								13. 1-Propanol						4.543								5		6		3.432		5.652		550.045045045		550		550.045045045				11. Methyl acetate						524		32. Isopropyl acetate						658		54. n-Butyl acetate						811

		1. Methanol								362												16．		sec-Butanol				16. n-Butanol								15. Ethyl acetate										15. tert-Butyl methyl ether						36. Cyclohexane						58. Ethylbenzene								14. trans-1,2-Dichloroethylene						4.758								5		6		3.432		5.652		559.7297297297		560		559.7297297297				12. Dichloromethane						530		33. 1-Butanol						658		55. Dimethyl sulfoxide(DMSO)						834

		2. Ethanol								439												17．		1-Propanol				17. Heptane						16+17		16. Tetrahydrofuran										16. Nitromethane						37. 2-Methyltetrahydrofuran						59. p-Xylene								15. Methyl t-butyl ether						4.813								5		6		3.432		5.652		562.2072072072		562		562.2072072072				13. 1-Propanol						550		34. Benzene						666		56. Chlorobenzene						858

		3. Acetonitrile								486												18．		Butylacetate				18. Propyl acetate								17. Trans-1,2-Dichloroethylene										17. 2-Butanone(MEK)						38. 2,2,4-Trimethylpentane						60. m-Xylene								16. Nitromethane						4.855								5		6		3.432		5.652		564.0990990991		564		564.0990990991				14. trans-1,2-Dichloroethylene						560		35. Carbon tetrachloride						666		57. N,N-Dimethylacetamide						870

		4. Acetone								488												19．		iso-Butanol				19. Isoamyl alcohol								18. Methyltetrahydrofuran										18. 2-Butanol						39. n-Heptane						61. o-Xylene								17. MEK (Methyl ethyl ketone)						5.58								5		6		3.432		5.652		596.7567567568		597		596.7567567568				15. tert-Butyl methyl ether						562		36. Cyclohexane						666		58. Ethylbenzene						870

		5. 2-Propanol								488												20．		n-Butanol				20. MIBK						19+20		19. 1,1,1-Trichloroethane										19. n-Hexane						40. Trichloroethylene						62. Anisole								18. 2-Butanol						5.662								6		7		5.652		8.933		600.3047851265		600		600.3047851265				16. Nitromethane						564		37. 2-Methyltetrahydrofuran						672		59. p-Xylene						879

		6. n-Pentane								500												21．		Cumene				21. n-Amyl alcohol								20. Carbon tetrachloride										20. Diisopropyl ether						41. 2-Ethoxyethanol						63. Cumene								19. n-Hexane						5.662								6		7		5.652		8.933		600.3047851265		600		600.3047851265				17. 2-Butanone(MEK)						597		38. 2,2,4-Trimethylpentane						690		60. m-Xylene						879

		7. Ethyl ether								504												22．		Isoamyl alcohol				22. Isobutylacetate								21. Ethyl formate										21. cis-1,2-Dichloroethylene						42. n-Propyl acetate						64. N-Methyl-2-pyrrolidone								20. i-Propyl ether						5.662								6		7		5.652		8.933		600.3047851265		600		600.3047851265				18. 2-Butanol						600		39. n-Heptane						700		61. o-Xylene						905

		8. Ethyl formate								515												23．		n-Amyl alcohol				23. Butylacetate								22. Methanol										22. Ethyl acetate						43. 1,4-Dioxane						65. 1,2,3,4-Tetrahydronaphthalene								21. cis-1,2-Dichloroethylene						6.004								6		7		5.652		8.933		610.7284364523		611		610.7284364523				19. n-Hexane						600		40. Trichloroethylene						704		62. Anisole						926

		9. 1,1-Dimethoxymethane								515												24．		Anisole				24. Dimethyl sulfoxide						23+24		23. MEK										23. Chloroform						44. Methylcyclohexane						66. Sulfolane								22. Ethyl acetate						6.004								6		7		5.652		8.933		610.7284364523		611		610.7284364523				20. Diisopropyl ether						600		41. 2-Ethoxyethanol						712		63. Cumene						936

		10. 1,1-Dichloroethylene								518												25．		Acetic acid				25. Anisole								24. i-Propyl acetate																														23. Chloroform						6.277								6		7		5.652		8.933		619.0490704054		619		619.0490704054				21. cis-1,2-Dichloroethylene						611		42. n-Propyl acetate						712		64. n-methyl-2-pyrrolidone						1050

		11. Methyl acetate								524												26．		Dimethyl sulfoxide				26. Cumene						25+26		25. 1,2-Dimethoxyethane										Xyleneは60%のm-Xylene、14%のp-Xylene、9%のo-Xylene、17%のEthylbenzeneの混合物を使用しました。 コンゴウブツシヨウ																				24. i-Butanol						6.427								6		7		5.652		8.933		623.6208473027		624		623.6208473027				22. Ethyl acetate						611		43. 1,4-Dioxane						712		65. 1,2,3,4-Tetrahydronaphthalene						1194

		12. Methylene chloride								530																										26. 2-Propanol																														25. Tetrahydrofuran						6.652								6		7		5.652		8.933		630.4785126486		630		630.4785126486				23. Chloroform						619		44. Methylcyclohexane						731		66. Sulfolane						1232

		13. 1-Propanol								550																								27+28+29		27. Methylene chloride																														26. 2-Methoxyethanol						6.652								6		7		5.652		8.933		630.4785126486		630		630.4785126486

		14. trans-1,2-Dichloroethylene								560																										28. Ethanol																														27. 1,2-Dimethoxyethane						7.298								6		7		5.652		8.933		650.1676318196		650		650.1676318196				Xyleneは60%のm-Xylene、14%のp-Xylene、9%のo-Xylene、17%のEthylbenzeneの混合物を使用しました。 コンゴウブツシヨウ

		15. Methyl t-butyl ether								562																										29. Methyl isopropyl ketone																														28. 1,1,1-Trichloroethane						7.298								6		7		5.652		8.933		650.1676318196		650		650.1676318196

		16. Nitromethane								564																										30. Benzene																														29. 1,2-Dichloroethane						7.298								6		7		5.652		8.933		650.1676318196		650		650.1676318196

		17. MEK (Methyl ethyl ketone)								597																												31. 1,1-Diethoxypropane																												30. 2,2-Dimethoxypropane						7.298								6		7		5.652		8.933		650.1676318196		650		650.1676318196

		18. 2-Butanol								600																										32. i-Propyl acetate																														31. Methyl i-propyl ketone						7.573								6		7		5.652		8.933		658.5492227979		658		658.5492227979

		19. n-Hexane								600																												33. cis-1,2-Dichloroethylene																												32. i-Propyl acetate						7.573								6		7		5.652		8.933		658.5492227979		658		658.5492227979

		20. i-Propyl ether								600																												34. Trichloroethylene																												33. n-Butanol						7.573								6		7		5.652		8.933		658.5492227979		658		658.5492227979

		21. cis-1,2-Dichloroethylene								611																												35. Acetonitrile																												34. Benzene						7.836								6		7		5.652		8.933		666.5650716245		666		666.5650716245

		22. Ethyl acetate								611																												36. MIBK																												35. Carbon tetrachloride						7.836								6		7		5.652		8.933		666.5650716245		666		666.5650716245

		23. Chloroform								619																												37. i-Butyl acetate																												36. Cyclohexane						7.836								6		7		5.652		8.933		666.5650716245		666		666.5650716245

		24. i-Butanol								624																										38+39		38. Chloroform																												37. 2-Methyltetrahydrofuran						8.008								6		7		5.652		8.933		671.8073758001		672		671.8073758001

		25. Tetrahydrofuran								630																												39. 2-Butanol																												38. i-Octane						8.613								6		7		5.652		8.933		690.2468759525		690		690.2468759525

		26. 2-Methoxyethanol								630																												40. 1-Propanol																												39. n-Heptane						8.962								7		8		8.933		12.825		700.7451181912		700		700.7451181912

		27. 1,2-Dimethoxyethane								650																												41. Toluene																												40. Trichloroethylene						9.106								7		8		8.933		12.825		704.4450154162		704		704.4450154162

		28. 1,1,1-Trichloroethane								650																												42. 1,4-Dioxane																												41. 2-Ethoxyethanol						9.403								7		8		8.933		12.825		712.076053443		712		712.076053443

		29. 1,2-Dichloroethane								650																												43. 1,2-Dichloroethane																												42. n-Propyl acetate						9.403								7		8		8.933		12.825		712.076053443		712		712.076053443

		30. 2,2-Dimethoxypropane								650																												44. Butyl acetate																												43. 1,4-Dioxane						9.403								7		8		8.933		12.825		712.076053443		712		712.076053443

		31. Methyl i-propyl ketone								658																												45. Methyl butyl ketone																												44. Methylcyclohexane						10.147								7		8		8.933		12.825		731.1921891059		731		731.1921891059

		32. i-Propyl acetate								658																												46. i-Butanol																												45. i-Amylalcohol						10.147								7		8		8.933		12.825		731.1921891059		731		731.1921891059

		33. n-Butanol								658																												47. Ethylbenzene																												46. MIBK (Methyl i-butyl ketone)						10.467								7		8		8.933		12.825		739.4141829394		739		739.4141829394

		34. Benzene								666																												48. p-Xylene																												47. Pyridine						10.8								7		8		8.933		12.825		747.9701952724		748		747.9701952724

		35. Carbon tetrachloride								666																										49+50		49. n-Butanol																												48. n-Amylalcohol						11.416								7		8		8.933		12.825		763.7975334019		764		763.7975334019

		36. Cyclohexane								666																												50. m-Xylene																												49. i-Butyl acetate						11.738								7		8		8.933		12.825		772.0709146968		772		772.0709146968

		37. 2-Methyltetrahydrofuran								672																												51. Nitromethane																												50. Toluene						11.808								7		8		8.933		12.825		773.8694758479		774		773.8694758479

		38. i-Octane								690																										52+53		52. 2-Methoxyethanol																												51. N,N-Dimethylformamide						12.086								7		8		8.933		12.825		781.0123329907		781		781.0123329907

		39. n-Heptane								700																												53. Cumene																												52. MBK (Methyl butyl ketone)						12.401								7		8		8.933		12.825		789.1058581706		789		789.1058581706

		40. Trichloroethylene								704																												54. Pyridine																												53. 1,1-Diethoxypropane						13.289								8		9		12.825		16.861		811.496531219		811		811.496531219

		41. 2-Ethoxyethanol								712																												55. o-Xylene																												54. Butyl acetate						13.289								8		9		12.825		16.861		811.496531219		811		811.496531219

		42. n-Propyl acetate								712																												56. i-Amylalcohol																												55. Dimethyl sulfoxide						14.21								8		9		12.825		16.861		834.3161546085		834		834.3161546085

		43. 1,4-Dioxane								712																												57. Chlorobenzene																												56. Chlorobenzene						15.162								8		9		12.825		16.861		857.9038652131		858		857.9038652131

		44. Methylcyclohexane								731																												58. 2-Ethoxyethanol																												57. N,N-Dimethylacetamide						15.657								8		9		12.825		16.861		870.1684836472		870		870.1684836472

		45. i-Amylalcohol								731																												59. n-Amylalcohol																												58. Ethylbenzene						15.657								8		9		12.825		16.861		870.1684836472		870		870.1684836472

		46. MIBK (Methyl i-butyl ketone)								739																												60. N,N-Dimethylformamide																												59. p-Xylene						16.017								8		9		12.825		16.861		879.0882061447		879		879.0882061447

		47. Pyridine								748																												61. Anisole																												60. m-Xylene						16.017								8		9		12.825		16.861		879.0882061447		879		879.0882061447

		48. n-Amylalcohol								764																												62. N,N-Dimethylacetamide																												61. o-Xylene						17.046								9		10		16.861		20.773		904.7290388548		905		904.7290388548

		49. i-Butyl acetate								772																												63. Acetic acid																												62. Anisole						17.894								9		10		16.861		20.773		926.4059304703		926		926.4059304703

		50. Toluene								774																												64. Tetralin																												63. Cumene						18.286								9		10		16.861		20.773		936.4263803681		936		936.4263803681

		51. N,N-Dimethylformamide								781																												65. Dimethyl sulfoxide																												64. N-Methylpyrrolidone						22.63								10		11		20.773		24.475		1050.1620745543		1050		1050.1620745543

		52. MBK (Methyl butyl ketone)								789																												66. Ethylene glycol																												65. Tetralin						27.745								11		12		24.475		27.945		1194.2363112392		1194		1194.2363112392

		53. 1,1-Diethoxypropane								811																												67. N-methylpyrrolidone																												66. Sulfolane						29.01								12		13		27.945		31.197		1232.7490774908		1232		1232.7490774908

		54. Butyl acetate								811																												68. Formamide

		55. Dimethyl sulfoxide								834																												69. Sulfolane																																										3		1.728

		56. Chlorobenzene								858																																																																						4		2.264

		57. N,N-Dimethylacetamide								870																																																																						5		3.432

		58. Ethylbenzene								870																																																																						6		5.652

		59. p-Xylene								879																																																																						7		8.933

		60. m-Xylene								879																																																																						8		12.825

		61. o-Xylene								905																																																																						9		16.861

		62. Anisole								926																																																																						10		20.773

		63. Cumene								936																																																																						11		24.475

		64. N-Methylpyrrolidone								1050																																																																						12		27.945

		65. Tetralin								1194																																																																						13		31.197

		66. Sulfolane								1232																																																																						14		34.25

																																																																																15		37.125

																																																																																16		40.03





DMF

		

																		DMF

				DMF														Class1+2+3+4

				System				GC4000/FID										1. Methanol						23. Chloroform						43. n-Propyl acetate

				Column				InertCap 5										2. Ethanol						24. 2-Methyl-1-propanol						44. Methylcyclohexane

								0.53mmI.D.×30m  df=5.0μm										3. Acetonitrile						(Isobutyl alcohol)						45. 4-Methyl-2-pentanone(MIBK)

				Column Temp				40℃ → 5℃/min → 230℃										4. Acetone						25. Tetrahydrofuran						46. Pyridine

				Carrier Gas				He 20kPa										5. 2-Propanol(Isopropyl alcohol)						26. 2-Methoxyethanol						47. Isobutyl acetate

				Injection				Split flow 25mL/min  0.5μL										6. n-Pentane						(Methyl cellosolve)						48. Toluene

								240℃										7. Diethyl ether						27. 1,1,1-Trichloroethane						49. N,N-Dimethylformamide

				Detection				FID  Range10^1										8. Ethyl formate						28. 1,2-Dichloroethane						50. Propyonaldehyde diethyl acetal

								240℃　										9. 1,1-Dimethoxymethane						29. 1,2-Dimethoxyethane						51. n-Butyl acetate

				Sample size				1.0mg/mL										10. 1,1-Dichloroethylene						30. 2,2-Dimethoxypropane						52. Dimethyl sulfoxide(DMSO)

				サンプルは約1000ppmのもの。 ヤク														11. Methyl acetate						31. Methyl isopropyl ketone						53. Chlorobenzene

																		12. Dichloromethane						32. Isopropyl acetate						54. N,N-Dimethylacetamide

																		13. 1-Propanol						33. 1-Butanol						55. Ethylbenzene

																		14. Nitromethane						34. Benzene						56. p-Xylene

																		15. trans-1,2-Dichloroethylene						35. Carbon tetrachloride						57. m-Xylene

																		16. tert-Butyl methyl ether						36. Cyclohexane						58. o-Xylene

																		17. 2-Butanone(MEK)						37. 2-Methyltetrahydrofuran						59. Anisole

																		18. 2-Butanol						38. 2,2,4-Trimethylpentane						60. Cumene

																		19. n-Hexane						39. n-Heptane						61. N-Methyl-2-pyrrolidone

																		20. Diisopropyl ether						40. Trichloroethylene						62. 1,2,3,4-Tetrahydronaphthalene

																		21. cis-1,2-Dichloroethylene						41. 2-Ethoxyethanol						63. Sulfolane

																		22. Ethyl acetate						42. 1,4-Dioxane

																		ホルムアミドはほとんど見れない。リーディングしてしまう。 ミ

																		イソアミルアルコールはブロードしてしまう。酢酸もエチレングリコールも難しいと思う。 サクサンムズカオモ

																												MBKとn-アミルアルコールはDMFとかぶる。

																																Class1+2+3+4

																																1. n-Pentane						24. i-Propyl acetate						47. Ethylbenzene

																																2. n-Hexane						25. 1,2-Dimethoxyethane						48. p-Xylene

																																3. Ethyl ether						26. 2-Propanol						49. n-Butanol

																																4. isoOctane						27. Methylene chloride						50. m-Xylene

																																5. isopropyl Ether						28. Ethanol						51. Nitromethane

																																6. Methyl t-butyl ether						29. Methyl isopropyl ketone						52. 2-Methoxyethanol

																																7. n-Heptane						30. Benzene						53. Cumene

																																8. 1,1-Dimethoxymethane						31. 1,1-Diethoxypropane						54. Pyridine

																																9. Cyclohexane						32. n-Propyl acetate						55. o-Xylene

																																10. 1,1-Dichloroethylene						33. cis-1,2-Dichloroethylene						56. i-Amylalcohol

																																11. Methylcyclohexane						34. Trichloroethylene						57. Chlorobenzene

																																12. Acetone						35. Acetonitrile						58. 2-Ethoxyethanol

																																13. 2,2-Dimethoxypropane						36. MIBK						59. n-Amylalcohol

																																14. Methyl acetate						37. i-Butyl acetate						60. N,N-Dimethylformamide

																																15. Ethyl acetate						38. Chloroform						61. Anisole

																																16. Tetrahydrofuran						39. 2-Butanol						62. N,N-Dimethylacetamide

																																17. trans-1,2-Dichloroethylene						40. 1-Propanol						63. Acetic acid

																																18. Methyltetrahydrofuran						41. Toluene						64. Tetralin

																																19. 1,1,1-Trichloroethane						42. 1,4-Dioxane						65. Dimethyl sulfoxide

																																20. Carbon tetrachloride						43. 1,2-Dichloroethane						66. Ethylene glycol

																																21. Ethyl formate						44. Butyl acetate						67. N-methylpyrrolidone

																																22. Methanol						45. Methyl butyl ketone						68. Formamide

																																23. MEK						46. i-Butanol						69. Sulfolane

																																Xyleneは60%のm-Xylene、14%のp-Xylene、9%のo-Xylene、17%のEthylbenzeneの混合物を使用しました。 コンゴウブツシヨウ





DMSO

		

				DMSO														DMSO

				System				GC4000/FID										Class1+2+3+4

				Column				InertCap 5										1. Methanol						24. 2-Methyl-1-propanol						45. 3-Methyl-1-butanol

								0.53mmI.D.×30m  df=5.0μm										2. Ethanol						(Isobutyl alcohol)						(Isoamyl alcohol)

				Column Temp				40℃ → 5℃/min → 230℃										3. Acetonitrile						25. Tetrahydrofuran						46. 4-Methyl-2-pentanone(MIBK)

				Carrier Gas				He 20kPa										4. Acetone						26. 2-Methoxyethanol						47. Pyridine

				Injection				Split flow 25mL/min  0.5μL										5. 2-Propanol(Isopropyl alcohol)						(Methyl cellosolve)						48. 1-Pentanol(Amyl alcohol)

								240℃										6. n-Pentane						27. 1,1,1-Trichloroethane						49. Isobutyl acetate

				Detection				FID  Range10^1										7. Diethyl ether						28. 1,2-Dichloroethane						50. Toluene

								240℃　										8. Ethyl formate						29. 1,2-Dimethoxyethane						51. Chlorobenzene

				Sample size				1.0mg/mL										9. 1,1-Dimethoxymethane						30. 2,2-Dimethoxypropane						52. N,N-Dimethylformamide

				サンプルは約1000ppmのもの。 ヤク														10. 1,1-Dichloroethylene						31. Methyl isopropyl ketone						53. 2-Hexanone(MBK)

																		11. Methyl acetate						32. Isopropyl acetate						54. Propyonaldehyde diethyl acetal

																		12. Dichloromethane						33. 1-Butanol						55. n-Butyl acetate

																		13. 1-Propanol						34. Benzene						56. Dimethyl sulfoxide(DMSO)

																		14. Nitromethane						35. Carbon tetrachloride						57. N,N-Dimethylacetamide

																		15. trans-1,2-Dichloroethylene						36. Cyclohexane						58. Ethylbenzene

																		16. tert-Butyl methyl ether						37. 2-Methyltetrahydrofuran						59. p-Xylene

																		17. 2-Butanone(MEK)						38. 2,2,4-Trimethylpentane						60. m-Xylene

																		18. 2-Butanol						39. n-Heptane						61. o-Xylene

																		19. n-Hexane						40. Trichloroethylene						62. Anisole

																		20. Diisopropyl ether						41. 2-Ethoxyethanol						63. Cumene

																		21. cis-1,2-Dichloroethylene						42. 1,4-Dioxane						64. N-Methyl-2-pyrrolidone

																		22. Ethyl acetate						43. n-Propyl acetate						65. 1,2,3,4-Tetrahydronaphthalene

																		23. Chloroform						44. Methylcyclohexane						66. Sulfolane

																		酢酸（テーリング）・ホルムアミド（ピーク小）・エチレングリコール サクサンショウ

																																Class1+2+3+4

																																1. n-Pentane						24. i-Propyl acetate						47. Ethylbenzene

																																2. n-Hexane						25. 1,2-Dimethoxyethane						48. p-Xylene

																																3. Ethyl ether						26. 2-Propanol						49. n-Butanol

																																4. isoOctane						27. Methylene chloride						50. m-Xylene

																																5. isopropyl Ether						28. Ethanol						51. Nitromethane

																																6. Methyl t-butyl ether						29. Methyl isopropyl ketone						52. 2-Methoxyethanol

																																7. n-Heptane						30. Benzene						53. Cumene

																																8. 1,1-Dimethoxymethane						31. 1,1-Diethoxypropane						54. Pyridine

																																9. Cyclohexane						32. n-Propyl acetate						55. o-Xylene

																																10. 1,1-Dichloroethylene						33. cis-1,2-Dichloroethylene						56. i-Amylalcohol

																																11. Methylcyclohexane						34. Trichloroethylene						57. Chlorobenzene

																																12. Acetone						35. Acetonitrile						58. 2-Ethoxyethanol

																																13. 2,2-Dimethoxypropane						36. MIBK						59. n-Amylalcohol

																																14. Methyl acetate						37. i-Butyl acetate						60. N,N-Dimethylformamide

																																15. Ethyl acetate						38. Chloroform						61. Anisole

																																16. Tetrahydrofuran						39. 2-Butanol						62. N,N-Dimethylacetamide

																																17. trans-1,2-Dichloroethylene						40. 1-Propanol						63. Acetic acid

																																18. Methyltetrahydrofuran						41. Toluene						64. Tetralin

																																19. 1,1,1-Trichloroethane						42. 1,4-Dioxane						65. Dimethyl sulfoxide

																																20. Carbon tetrachloride						43. 1,2-Dichloroethane						66. Ethylene glycol

																																21. Ethyl formate						44. Butyl acetate						67. N-methylpyrrolidone

																																22. Methanol						45. Methyl butyl ketone						68. Formamide

																																23. MEK						46. i-Butanol						69. Sulfolane

																																Xyleneは60%のm-Xylene、14%のp-Xylene、9%のo-Xylene、17%のEthylbenzeneの混合物を使用しました。 コンゴウブツシヨウ
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