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Analysis of Residual Solvent Components in 
Pharmaceutical Products – Using InertCap Pure-WAXGT023

Example: measurement of mixed sample
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Conditions
System : GC - FID
Column : InertCap Pure-WAX

0.53 mm I.D. x 30 m df = 1.00 µm
Col. Temp. : 40 ˚C - 5 ˚C/min - 230 ˚C (2 min hold)
Carrier Gas : He 25 kPa
Injection : Split flow 25 mL/min

240 ˚C
Detection : FID Range 10^2

240 ˚C
Sample Size : Mixed evenly

0.5 µL

This application is an example of the analysis of components subject to the Guideline for 
Residual Solvents in Drugs.

Depending on the level of toxicity, this guideline classifies solvents as Class 1, Class 2, Class 3, 
and those for which no appropriate toxicity data are available. For these solvents, 
simultaneous analysis of the components was performed using GC/FID.
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Sample name and retention index

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

Retention indices are...
This value is based on the number of carbons in the straight-chain alkanes and is 

calculated using the retention time of each componentt.
In this application note, a temperature-rise analysis was made. The formula is shown 

below. TR = retention time of the target compound
T R(Z)  = retention time of straight-chain alkanes that 
precede the components of interest
TR(Z+1)  = retention time of straight-chain alkanes 
emerging after the component of interest.
Z = number of carbons in the  straight-chain alkane 
with hydrocarbon  retention time tR(Z)

TR(Z+1) - tR(Z) 

TR  - tR(Z) 
I = 100 × + 100 ×ZRetention 

index

InertCap Pure WAX
Component RI Component RI Component RI

1. n -Pentane 500 25. 1,2-Dimethoxyethane 931 48. p-Xylene 1143

2. n -Hexane 600 26. 2-Propanol(Isopropyl alcohol) 931 49. 1-Butanol 1151

3. Diethyl ether 632 27. Dichloromethane 937 50. m -Xylene 1151

4. 2,2,4-Trimethylpentane 670 28. Ethanol 937 51. Nitromethane 1160

5. Diisopropyl ether 670 29. Methyl isopropyl ketone 937 52. 2-Methoxyethanol

6. tert-Butyl methyl ether 691 30. Benzene 948      (Methyl cellosolve)

7. n -Heptane 700 31. Propionaldehyde diethyl aceta 963 53. Cumene 1186

8. 1,1-Dimethoxymethane 729 32. n -Propyl acetate 984 54. Pyridine 1191

9. Cyclohexane 729 33. cis -1,2-Dichloroethylene 1001 55. o -Xylene 1195

10. 1,1-Dichloroethylene 729 34. Trichloroethylene 1004 56. 3-Methyl-1-butanol

11. Methylcyclohexane 777 35. Acetonitrile 1012      (Isoamyl alcohol)

12. Acetone 819 36. 4-Methyl-2-pentanone(MIBK) 1016 57. Chlorobenzene 1225

13. 2,2-Dimethoxypropane 830 37. Isobutyl acetate 1022 58. 2-Ethoxyethanol 1231

14. Methyl acetate 830 38. Chloroform 1031 59. 1-Pentanol(Amyl alcohol) 1259

15. Ethyl formate 830 39. 2-Butanol 1031 60. N,N-Dimethylformamide 1335

16. Tetrahydrofuran 866 40. 1-Propanol 1044 61. Anisole 1354

17. trans-1,2-Dichloroethylene 866 41. Toluene 1049 62. N,N-Dimethylacetamide 1413

18. 2-Methyltetrahydrofuran 876 42. 1,4-Dioxane 1069 63. Acetic acid 1448

19. 1,1,1-Trichloroethane 891 43. 1,2-Dichloroethane 1074 64. 1,2,3,4-Tetrahydronaphthalene 1541

20. Carbon tetrachloride 891 44. n -Butyl acetate 1083 65. Dimethyl sulfoxide(DMSO) 1574

21. Ethyl acetate 897 45. 2-Hexanone(MBK) 1091 66. Ethylene glycol 1631

22. Methanol 903 46. 2-Methyl-1-propanol 67. N-methyl-2-pyrrolidone 1681

23. 2-Butanone(MEK) 908      (Isobutyl alcohol) 68. Formamide 1787
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化合物

		

				クラス１の溶媒（医薬品の製造において使用を避けるべき溶媒） ヨウバイイヤクヒンセイゾウシヨウサヨウバイ

				溶媒 ヨウバイ				濃度限度値（ppm） ノウドゲンドアタイ

		1		ベンゼン		Benzene		2

		2		四塩化炭素		Carbon Tetrachloride		4

		3		１，２‐ジクロロエタン		1,2-Dichloroethane		5

		4		１，１‐ジクロロエテン		1,1-Dichloroethylene		8

		5		１，１，１‐トリクロロエタン		1,1,1-Trichloroethane		1500

				クラス2の溶媒（医薬品中の残留量を規制すべき溶媒） ヨウバイイヤクヒンチュウザンリュウリョウキセイヨウバイ

		1		アセトニトリル		Acetonitrile		410

		2		クロロベンゼン		Chlorobenzene		360

		3		クロロホルム		Chloroform		60

		4		シクロヘキサン		Cyclohexane		3880

		5		１，２‐ジクロロエテン		cis-1,2-Dichloroethylene		1870

						Trans-1,2-Dichloroethylene

		6		ジクロロメタン		Methylene chloride		600

		7		１，２‐ジメトキシエタン		1,2-Dimethoxyethane		100

		8		N,N‐ジメチルアセトアミド		N,N-Dimethylacetamide		1090

		9		N,N‐ジメチルホルムアミド		N,N-Dimethylformamide		880

		10		１，４‐ジオキサン		1,4-Dioxane		380

		11		２‐エトキシエタノール		2-Ethoxyethanol		160

		12		エチレングリコール		Ethylene glycol		620

		13		ホルムアミド		Formamide		220

		14		ヘキサン		n-Hexane		290

		15		メタノール		Methanol		3000

		16		２‐メトキシエタノール		2-Methoxyethanol		50

		17		メチルブチルケトン		Methyl butyl ketone		50

		18		メチルシクロヘキサン		Methylcyclohexane		1180

		19		N‐メチルピロリドン		N-methylpyrrolidone		530

		20		ニトロメタン		Nitromethane		50

		21		ピリジン		Pyridine		200

		22		スルホラン		Sulfolane		160

		23		テトラヒドロフラン		Tetrahydrofuran		720

		24		テトラリン		Tetralin		100

		25		トルエン		Toluene		890

		26		１，１，２‐トリクロロエテン		Trichloroethylene		80

		27		キシレン＊		m-Xylene		2170

						p-Xylene

						o-Xylene

						Ethylbenzene

				＊通常、60％のm-キシレン、14％のp-キシレン、9％のoキシレン及び17％のエチルベンゼンの混合物 ツウジョウオヨコンゴウブツ

				USP





624

								Class１				Class2				USP規制成分 キセイセイブン				Class3

								1．		1,1-Dichloroethylene		1．		Methanol		1．		Methylene chloride		1．		Ethanol

		System		GC/FID				2．		1,1,1-Trichloroethane		2．		Acetonitrile		2．		Chloroform		2．		Pentane

		Column		InertCap 624				3．		Carbon tetrachloride		3．		Methylene chloride		3．		Benzene		3．		Ethyl ether

				0.53 mmI.D.×30m　df=3μm				4．		1,2-Dichloroethane		4．		Trans-1,2-Dichloroethylene		4．		Trichloroethylene		4．		Acetone

		Column Temp.		40℃（5min） - 240℃　5℃/min				5．		Benzene		5．		n-Hexane		5．		1,4-Dioxene		5．		2-Propanol

		Carrier Gas		He　20kPa   35cm/sec								6．		Nitromethane						6．		Ethyl formate

		Injection		Splite Flow 200ml/min　0.4μｌ								7．		cis-1,2-Dichloroethylene						7．		Methyl acetate

				240℃								8．		Chloroform						8．		Methyl-t-butyl ether

		Detection		FID　Range10^1								9．		Tetrahydrofuran						9．		1-Propanol

				240℃								10．		Cyclohexane						10．		MEK

												11．		2-Methoxyethanol						11．		Ethyl acetate

												12．		1,2-Dimethoxyethane						12．		sec-Butanol

												13．		Trichloroethylene						13．		iso-Butanol

												14．		Methylcyclohexane						14．		Isoprorylacetate

												15．		1,4-Dioxane						15．		Acetic acid

												16．		2-Ethoxyethanol						16．		Heptane

												17．		Pyridine						17．		n-Butanol

												18．		Toluene						18．		Propyl acetate

												19．		Ethylene glycol						19．		MIBK

												20．		Formamide						20．		Isoamyl alcohol

												21．		Methyl butyl ketone						21．		Isobutylaceate

												22．		N,N-Dimethylformamide						22．		n-Amyl alcohol

												23．		Chlorobenzene						23．		Butylacetate

												24．		Ethylbenzene						24．		Dimethyl sulfoxide

												25．		m-Xylene						25．		Cumene

												26．		p-Xylene						26．		Anisole

												27．		o-Xylene

												28．		N,N-Dimethylacetamide

												29．		N-methylpyrrolidone

												30．		Tetralin

												31．		Sulfolane

												Xyleneは、60％のm-Xylene、14％のp-Xylene、９％のo-Xylene、

												17％のEthylbenzeneの混合物を用いました。





WAX

										Class１				Class2				USP規制成分 キセイセイブン				Class3

										1．		1,1-Dichloroethylene		1．		n-Hexane		1．		Methylene chloride		1．		Pentane

				System		GC/FID				2．		1,1,1-Trichloroethane		2．		Cyclohexane		2．		Benzene		2．		Ethyl ether

				Column		InertCap Pure-WAX				3．		Carbon tetrachloride		3．		Methylcyclohexane		3．		Trichloroethylene		3．		Methyl-t-butyl ether

						0.53 mmI.D.×30m　df=1μm				4．		Benzene		4．		Trans-1,2-Dichloroethylene		4．		Chloroform		4．		Heptane

				Column Temp.		40℃ - 230℃　5℃/min				5．		1,2-Dichloroethane		5．		Tetrahydrofuran		5．		1,4-Dioxene		5．		Acetone

				Carrier Gas		He　20kPa   35cm/sec								6．		Methanol						6．		Methyl acetate

				Injection		Splite Flow 200ml/min　0.4μｌ								7．		1,2-Dimethoxyethane						7．		Ethyl acetate

						240℃								8．		Methylene chloride						8．		Ethyl formate

				Detection		FID　Range10^1								9．		cis-1,2-Dichloroethylene						9．		MEK

						240℃								10．		Trichloroethylene						10．		Isoprorylacetate

														11．		Acetonitrile						11．		2-Propanol

														12．		Chloroform						12．		Ethanol

														13．		Toluene						13．		Propyl acetate

														14．		1,4-Dioxane						14．		MIBK

														15．		Methyl butyl ketone						15．		Isobutylaceate

														16．		Ethylbenzene						16．		sec-Butanol

														17．		p-Xylene						17．		1-Propanol

														18．		m-Xylene						18．		Butylacetate

														19．		Nitromethane						19．		iso-Butanol

														20．		2-Methoxyethanol						20．		n-Butanol

														21．		Pyridine						21．		Cumene

														22．		o-Xylene						22．		Isoamyl alcohol

														23．		Chlorobenzene						23．		n-Amyl alcohol

														24．		2-Ethoxyethanol						24．		Anisole

														25．		N,N-Dimethylformamide						25．		Acetic acid

														26．		N,N-Dimethylacetamide						26．		Dimethyl sulfoxide

														27．		Tetralin

														28．		Ethylene glycol

														29．		N-methylpyrrolidone

														30．		Formamide

														31．		Sulfolane

														Xyleneは、60％のm-Xylene、14％のp-Xylene、９％のo-Xylene、

														17％のEthylbenzeneの混合物を用いました。





inertsearch

		InertCap Pure WAX

		Component						RI		Component						RI		Component						RI

		1. n-Pentane						500		25. 1,2-Dimethoxyethane						931		48. p-Xylene						1143						原液 ゲンエキ

		2. n-Hexane						600		26. 2-Propanol(Isopropyl alcohol)						931		49. 1-Butanol						1151						System				GC4000/FID

		3. Diethyl ether						632		27. Dichloromethane						937		50. m-Xylene						1151						Column				InertCap Pure-WAX

		4. 2,2,4-Trimethylpentane						670		28. Ethanol						937		51. Nitromethane						1160										0.53mmI.D.×30m  df=1.0μm

		5. Diisopropyl ether						670		29. Methyl isopropyl ketone						937		52. 2-Methoxyethanol						1186						Column Temp				40℃ - 5℃/min - 230℃

		6. tert-Butyl methyl ether						691		30. Benzene						948		(Methyl cellosolve)												Carrier Gas				He 20kPa  35cm/sec

		7. n-Heptane						700		31. Propionaldehyde diethyl acetal						963		53. Cumene						1186						Injection				Split flow 25mL/min  0.5μL

		8. 1,1-Dimethoxymethane						729		32. n-Propyl acetate						984		54. Pyridine						1191										240℃

		9. Cyclohexane						729		33. cis-1,2-Dichloroethylene						1001		55. o-Xylene						1195						Detection				FID  Range10^2

		10. 1,1-Dichloroethylene						729		34. Trichloroethylene						1004		56. 3-Methyl-1-butanol						1217										240℃　

		11. Methylcyclohexane						777		35. Acetonitrile						1012		(Isoamyl alcohol)

		12. Acetone						819		36. 4-Methyl-2-pentanone(MIBK)						1016		57. Chlorobenzene						1225

		13. 2,2-Dimethoxypropane						830		37. Isobutyl acetate						1022		58. 2-Ethoxyethanol						1231

		14. Methyl acetate						830		38. Chloroform						1031		59. 1-Pentanol(Amyl alcohol)						1259

		15. Ethyl formate						830		39. 2-Butanol						1031		60. N,N-Dimethylformamide						1335

		16. Tetrahydrofuran						866		40. 1-Propanol						1044		61. Anisole						1354

		17. trans-1,2-Dichloroethylene						866		41. Toluene						1049		62. N,N-Dimethylacetamide						1413

		18. 2-Methyltetrahydrofuran						876		42. 1,4-Dioxane						1069		63. Acetic acid						1448

		19. 1,1,1-Trichloroethane						891		43. 1,2-Dichloroethane						1074		64. 1,2,3,4-Tetrahydronaphthalene						1541

		20. Carbon tetrachloride						891		44. n-Butyl acetate						1083		65. Dimethyl sulfoxide(DMSO)						1574

		21. Ethyl acetate						897		45. 2-Hexanone(MBK)						1091		66. Ethylene glycol						1631

		22. Methanol						903		46. 2-Methyl-1-propanol						1100		67. N-methyl-2-pyrrolidone						1681

		23. 2-Butanone(MEK)						908		(Isobutyl alcohol)								68. Formamide						1787

		24. Isopropyl acetate						908		47. Ethylbenzene						1136		69. Sulfolane						2242





Pure WAX

																						Class3						Class 3								原液 ゲンエキ										DMSO

																						1．		Pentane				1.  Ethanol								Class1+2+3+4										Class1+2+3+4

				原液 ゲンエキ																		2．		Ethyl ether				2.  Acetone								1. Pentane										1. n-Pentane						24.Isopropyl acetate						47. Ethylbenzene								成分名 セイブンメイ						R.T.		IC-Pure WAX(昇温分析) ショウオンブンセキ						Z値 チ		Z+1値 チ		R.T.(Z)		R.T.(Z+1)		retentionindex

				System				GC4000/FID														3．		Methyl-t-butyl ether				3.  2-propanol								2. n-Hexane										2. n-Hexane						25. 1,2-Dimethoxyethane						48. p-Xylene								1. Pentane						1.483		500						5		6		1.479		1.537				500

				Column				InertCap Pure-WAX														4．		Heptane				4.  Pentane								3. Ethyl ether										3. Diethyl ether						26. 2-Propanol(Isopropyl alcohol)						49. 1-Butanol								2. n-Hexane						1.575		600						6		7		1.537		1.769				600

								0.53mmI.D.×30m  df=1.0μm														5．		Acetone				5.  Ethyl ether						4+5		4. isooctane								4+5		4. 2,2,4-Trimethylpentane						27. Dichloromethane						50. m-Xylene								3. Ethyl ether						1.612								6		7		1.537		1.769		632.3275862069		632		632.3275862069

				Column Temp				40℃ → 5℃/min → 230℃														6．		Methyl acetate				6.  Ethyl formate								5. isopropyl Ether										5. Diisopropyl ether						28. Ethanol						51. Nitromethane								4. isoOctane						1.7								6		7		1.537		1.769		670.2586206897		670		670.2586206897

				Carrier Gas				He 20kPa  35cm/sec														7．		Ethyl acetate				7.  Methyl acetate								6. Methyl t-butyl ether										6. tert-Butyl methyl ether						29. Methyl isopropyl ketone						52. 2-Methoxyethanol(Methyl cellosolve)								5. isopropyl Ether						1.7								6		7		1.537		1.769		670.2586206897		670		670.2586206897

				Injection				Split flow 25mL/min  0.5μL														8．		Ethyl formate				8.  1-Propanol								7. Heptane										7. n-Heptane						30. Benzene						53. Cumene								6. Methyl t-butyl ether						1.747								6		7		1.537		1.769		690.5172413793		691		690.5172413793

								240℃														9．		MEK				9.  Methyl-t-butyl ether						8+9+10		8. 1,1-Dimethoxymethane								8+9+10		8. 1,1-Dimethoxymethane						31. Propyonaldehyde diethyl acetal						54. Pyridine								7. Heptane						1.777		700						7		8		1.769		2.18				700

				Detection				FID  Range10^2														10．		Isoprorylacetate				10. Acetic acid								9. Cyclohexane										9. Cyclohexane						32. n-Propyl acetate						55. o-Xylene								8. 1,1-Dimethoxymethane						1.89								7		8		1.769		2.18		729.4403892944		729		729.4403892944

								240℃　														11．		2-Propanol				11. MEK								10. 1,1-Dichloroethylene										10. 1,1-Dichloroethylene						33. cis-1,2-Dichloroethylene						56. 3-Methyl-1-butanol(Isoamyl alcohol)								9. Cyclohexane						1.89								7		8		1.769		2.18		729.4403892944		729		729.4403892944

				DMSO																		12．		Ethanol				12. sec-Butanol								11. Methylcyclohexane										11. Methylcyclohexane						34. Trichloroethylene						57. Chlorobenzene								10. 1,1-Dichloroethylene						1.89								7		8		1.769		2.18		729.4403892944		729		729.4403892944

				System				GC4000/FID														13．		Propyl acetate				13. Ethyl acetate								12. Acetone										12. Acetone						35. Acetonitrile						58. 2-Ethoxyethanol								11. Methylcyclohexane						2.087								7		8		1.769		2.18		777.3722627737		777		777.3722627737

				Column				InertCap Pure-WAX														14．		MIBK				14. iso-Butanol						13+14+15		13. 2,2-Dimethoxypropane								13+14+15		13. 2,2-Dimethoxypropane						36. 4-Methyl-2-pentanone(MIBK)						59. 1-Pentanol(Amyl alcohol)								12. Acetone						2.328								8		9		2.18		2.979		818.5231539424		819		818.5231539424

								0.53mmI.D.×30m  df=1.0μm														15．		Isobutylaceate				15. Isopropylacetate								14. Methyl acetate										14. Methyl acetate						37. Isobutyl acetate						60. N,N-Dimethylformamide								13. 2,2-Dimethoxypropane						2.418								8		9		2.18		2.979		829.7872340426		830		829.7872340426

				Column Temp				40℃ - 5℃/min - 230℃														16．		sec-Butanol				16. n-Butanol								15. Ethyl acetate										15. Ethyl acetate						38. Chloroform						61. Anisole								14. Methyl acetate						2.418								8		9		2.18		2.979		829.7872340426		830		829.7872340426

				Carrier Gas				He 20kPa														17．		1-Propanol				17. Heptane						16+17		16. Tetrahydrofuran								16+17		16. Tetrahydrofuran						39. 2-Butanol						62. N,N-Dimethylacetamide								15. Ethyl acetate						2.418								8		9		2.18		2.979		829.7872340426		830		829.7872340426

				Injection				Split flow 25mL/min  1.0μL														18．		Butylacetate				18. Propyl acetate								17. Trans-1,2-Dichloroethylene										17. trans-1,2-Dichloroethylene						40. 1-Propanol						63. 1,2,3,4-Tetrahydronaphthalene								16. Tetrahydrofuran						2.707								8		9		2.18		2.979		865.9574468085		866		865.9574468085

								240℃														19．		iso-Butanol				19. Isoamyl alcohol								18. Methyltetrahydrofuran										18. 2-Methyltetrahydrofuran						41. Toluene						64. Acetic acid								17. Trans-1,2-Dichloroethylene						2.707								8		9		2.18		2.979		865.9574468085		866		865.9574468085

				Detection				FID  Range10^0														20．		n-Butanol				20. MIBK						19+20		19. 1,1,1-Trichloroethane								19+20		19. 1,1,1-Trichloroethane						42. 1,4-Dioxane						65. Dimethyl sulfoxide(DMSO)								18. Methyltetrahydrofuran						2.788								8		9		2.18		2.979		876.0951188986		876		876.0951188986

								240℃　														21．		Cumene				21. n-Amyl alcohol								20. Carbon tetrachloride										20. Carbon tetrachloride						43. 1,2-Dichloroethane						66. Ethylene glycol								19. 1,1,1-Trichloroethane						2.905								8		9		2.18		2.979		890.7384230288		891		890.7384230288

																						22．		Isoamyl alcohol				22. Isobutylacetate								21. Ethyl formate										21. Ethyl formate						44. n-Butyl acetate						67. N-methyl-2-pyrrolidone								20. Carbon tetrachloride						2.905								8		9		2.18		2.979		890.7384230288		891		890.7384230288

				水 ミズ																		23．		n-Amyl alcohol				23. Butylacetate								22. Methanol										22. Methanol						45. 2-Hexanone(MBK)						68. Formamide								21. Ethyl formate						2.955								8		9		2.18		2.979		896.9962453066		897		896.9962453066

				System				GC4000/FID														24．		Anisole				24. Dimethyl sulfoxide						23+24		23. MEK								23+24		23. 2-Butanone(MEK)						46. 2-Methyl-1-propanol(Isobutyl alcohol)						69. Sulfolane								22. Methanol						3.023								9		10		2.979		4.355		903.1976744186		903		903.1976744186

				Column				InertCap Pure-WAX														25．		Acetic acid				25. Anisole								24. i-Propyl acetate																														23. MEK						3.091								9		10		2.979		4.355		908.1395348837		908		908.1395348837

								0.53mmI.D.×30m  df=1.0μm														26．		Dimethyl sulfoxide				26. Cumene						25+26		25. 1,2-Dimethoxyethane								25+26																						24. i-Propyl acetate						3.091								9		10		2.979		4.355		908.1395348837		908		908.1395348837

				Column Temp				40℃ - 5℃/min - 230℃																												26. 2-Propanol																														25. 1,2-Dimethoxyethane						3.412								9		10		2.979		4.355		931.4680232558		931		931.4680232558

				Carrier Gas				He 20kPa																										27+28+29		27. Methylene chloride								27+28+29																						26. 2-Propanol						3.412								9		10		2.979		4.355		931.4680232558		931		931.4680232558

				Injection				Split flow 25mL/min  1.0μL																												28. Ethanol																														27. Methylene chloride						3.491								9		10		2.979		4.355		937.2093023256		937		937.2093023256

								240℃																												29. Methyl isopropyl ketone																														28. Ethanol						3.491								9		10		2.979		4.355		937.2093023256		937		937.2093023256

				Detection				FID  Range10^0																												30. Benzene																														29. Methyl isopropyl ketone						3.491								9		10		2.979		4.355		937.2093023256		937		937.2093023256

								240℃　																														31. 1,1-Diethoxypropane																												30. Benzene						3.639								9		10		2.979		4.355		947.9651162791		948		947.9651162791

																																				32. i-Propyl acetate																														31. 1,1-Diethoxypropane						3.846								9		10		2.979		4.355		963.0087209302		963		963.0087209302

		InertCap Pure WAX																																				33. cis-1,2-Dichloroethylene																												32. n-Propyl acetate						4.138								9		10		2.979		4.355		984.2296511628		984		984.2296511628

		成分名 セイブンメイ								保持指標 ホジシヒョウ																												34. Trichloroethylene																												33. cis-1,2-Dichloroethylene						4.381								10		11		4.355		6.371		1001.2896825397		1001		1001.2896825397

		1. n-Pentane								500																												35. Acetonitrile																												34. Trichloroethylene						4.443								10		11		4.355		6.371		1004.3650793651		1004		1004.3650793651

		2. n-Hexane								600																												36. MIBK																												35. Acetonitrile						4.588								10		11		4.355		6.371		1011.5575396825		1012		1011.5575396825

		3. Diethyl ether								632																												37. i-Butyl acetate																												36. MIBK						4.673								10		11		4.355		6.371		1015.7738095238		1016		1015.7738095238

		4. 2,2,4-Trimethylpentane								670																										38+39		38. Chloroform								38+39																				37. i-Butyl acetate						4.808								10		11		4.355		6.371		1022.4702380952		1022		1022.4702380952

		5. Diisopropyl ether								670																												39. 2-Butanol																												38. Chloroform						4.98								10		11		4.355		6.371		1031.001984127		1031		1031.001984127

		6. tert-Butyl methyl ether								691																												40. 1-Propanol																												39. 2-Butanol						4.98								10		11		4.355		6.371		1031.001984127		1031		1031.001984127

		7. n-Heptane								700																												41. Toluene																												40. 1-Propanol						5.244								10		11		4.355		6.371		1044.0972222222		1044		1044.0972222222

		8. 1,1-Dimethoxymethane								729																												42. 1,4-Dioxane																												41. Toluene						5.339								10		11		4.355		6.371		1048.8095238095		1049		1048.8095238095

		9. Cyclohexane								729																												43. 1,2-Dichloroethane																												42. 1,4-Dioxane						5.748								10		11		4.355		6.371		1069.0972222222		1069		1069.0972222222

		10. 1,1-Dichloroethylene								729																												44. Butyl acetate																												43. 1,2-Dichloroethane						5.855								10		11		4.355		6.371		1074.4047619048		1074		1074.4047619048

		11. Methylcyclohexane								777																												45. Methyl butyl ketone																												44. Butyl acetate						6.032								10		11		4.355		6.371		1083.1845238095		1083		1083.1845238095

		12. Acetone								819																												46. i-Butanol																												45. Methyl butyl ketone						6.187								10		11		4.355		6.371		1090.873015873		1091		1090.873015873

		13. 2,2-Dimethoxypropane								830																												47. Ethylbenzene																												46. i-Butanol						6.367								10		11		4.355		6.371		1099.8015873016		1100		1099.8015873016

		14. Methyl acetate								830																												48. p-Xylene																												47. Ethylbenzene						7.269								11		12		6.371		8.87		1135.9343737495		1136		1135.9343737495

		15. Ethyl acetate								830																										49+50		49. n-Butanol								49+50																				48. p-Xylene						7.454								11		12		6.371		8.87		1143.337334934		1143		1143.337334934

		16. Tetrahydrofuran								866																												50. m-Xylene																												49. n-Butanol						7.652								11		12		6.371		8.87		1151.2605042017		1151		1151.2605042017

		17. trans-1,2-Dichloroethylene								866																												51. Nitromethane																												50. m-Xylene						7.652								11		12		6.371		8.87		1151.2605042017		1151		1151.2605042017

		18. 2-Methyltetrahydrofuran								876																										52+53		52. 2-Methoxyethanol								52+53																				51. Nitromethane						7.871								11		12		6.371		8.87		1160.0240096038		1160		1160.0240096038

		19. 1,1,1-Trichloroethane								891																												53. Cumene																												52. 2-Methoxyethanol						8.524								11		12		6.371		8.87		1186.1544617847		1186		1186.1544617847

		20. Carbon tetrachloride								891																												54. Pyridine																												53. Cumene						8.524								11		12		6.371		8.87		1186.1544617847		1186		1186.1544617847

		21. Ethyl formate								897																												55. o-Xylene																												54. Pyridine						8.635								11		12		6.371		8.87		1190.5962384954		1191		1190.5962384954

		22. Methanol								903																												56. i-Amylalcohol																												55. o-Xylene						8.754								11		12		6.371		8.87		1195.3581432573		1195		1195.3581432573

		23. 2-Butanone(MEK)								908																												57. Chlorobenzene																												56. i-Amylalcohol						9.33								12		13		8.87		11.601		1216.8436470158		1217		1216.8436470158

		24. Isopropyl acetate								908																												58. 2-Ethoxyethanol																												57. Chlorobenzene						9.548								12		13		8.87		11.601		1224.8260710362		1225		1224.8260710362

		25. 1,2-Dimethoxyethane								931																												59. n-Amylalcohol																												58. 2-Ethoxyethanol						9.706								12		13		8.87		11.601		1230.6114976199		1231		1230.6114976199

		26. 2-Propanol								931																												60. N,N-Dimethylformamide																												59. n-Amylalcohol						10.484								12		13		8.87		11.601		1259.0992310509		1259		1259.0992310509

		27. Methylene chloride								937																												61. Anisole																												60. N,N-Dimethylformamide						12.56								13		14		11.601		14.378		1334.5336694274		1335		1334.5336694274

		28. Ethanol								937																												62. N,N-Dimethylacetamide																												61. Anisole						13.091								13		14		11.601		14.378		1353.6550234066		1354		1353.6550234066

		29. Methyl isopropyl ketone								937																												63. Acetic acid								63+64																				62. N,N-Dimethylacetamide						14.74								14		15		14.378		17.11		1413.2503660322		1413		1413.2503660322

		30. Benzene								948																												64. Tetralin																												63. Acetic acid						15.683								14		15		14.378		17.11		1447.7672035139		1448		1447.7672035139

		31. 1,1-Diethoxypropane								963																												65. Dimethyl sulfoxide																												64. Tetralin						18.193								15		16		17.11		19.733		1541.2886008387		1541		1541.2886008387

		32. n-Propyl acetate								984																												66. Ethylene glycol																												65. Dimethyl sulfoxide						19.043								15		16		17.11		19.733		1573.6942432329		1574		1573.6942432329

		33. cis-1,2-Dichloroethylene								1001																												67. N-methylpyrrolidone																												66. Ethylene glycol						20.522								16		17		19.733		22.251		1631.3343923749		1631		1631.3343923749

		34. Trichloroethylene								1004																												68. Formamide																												67. N-methylpyrrolidone						21.774								16		17		19.733		22.251		1681.0563939635		1681		1681.0563939635

		35. Acetonitrile								1012																												69. Sulfolane																												68. Formamide						24.343								17		18		22.251		24.656		1786.9854469854		1787		1786.9854469854

		36. MIBK								1016																																																								69. Sulfolane						34.108								22		23		33.284		35.229		2242.3650385604		2242		2242.3650385604

		37. i-Butyl acetate								1022																																												水 ミズ

		38. Chloroform								1031																						Class1+2+3+4																						Class1+2+3+4

		39. 2-Butanol								1031																						1. n-Pentane						25. 1,2-Dimethoxyethane						48. p-Xylene										1. Ethyl ether						23. Methylene chloride						44. m-Xylene

		40. 1-Propanol								1044																						2. n-Hexane						26. 2-Propanol(Isopropyl alcohol)						49. 1-Butanol										2. i-Propyl Ether						24. Ethanol						45. n-Butanol

		41. Toluene								1049																						3. Diethyl ether						27. Dichloromethane						50. m-Xylene										3. Methyl t-butyl ether						25. Methyl isopropyl ketone						46. Nitromethane

		42. 1,4-Dioxane								1069																						4. 2,2,4-Trimethylpentane						28. Ethanol						51. Nitromethane										4. 1,1-Dimethoxymethane						26. Benzene						47. Cumene

		43. 1,2-Dichloroethane								1074																						5. Diisopropyl ether						29. Methyl isopropyl ketone						52. 2-Methoxyethanol										5. Cyclohexane						27. n-Propyl acetate						48. o-Xylene

		44. Butyl acetate								1083																						6. tert-Butyl methyl ether						30. Benzene						(Methyl cellosolve)										6. 1,1-Dichloroethylene						28. cis-1,2-Dichloroethylene						49. 2-Methoxyethanol

		45. Methyl butyl ketone								1091																						7. n-Heptane						31. Propyonaldehyde diethyl acetal						53. Cumene										7. Methylcyclohexane						29. Trichloroethylene						50. Pyridine

		46. i-Butanol								1100																						8. 1,1-Dimethoxymethane						32. n-Propyl acetate						54. Pyridine										8. Acetone						30. Acetonitrile						51. Chlorobenzene

		47. Ethylbenzene								1136																						9. Cyclohexane						33. cis-1,2-Dichloroethylene						55. o-Xylene										9. 2,2-Dimethoxypropane						31. MIBK						52. i-Amylalcohol

		48. p-Xylene								1143																						10. 1,1-Dichloroethylene						34. Trichloroethylene						56. 3-Methyl-1-butanol										10. Methyl acetate						32. i-Butyl acetate						53. 2-Ethoxyethanol

		49. n-Butanol								1151																						11. Methylcyclohexane						35. Acetonitrile						(Isoamyl alcohol)										11. Ethyl acetate						33. Chloroform						54. n-Amylalcohol

		50. m-Xylene								1151																						12. Acetone						36. 4-Methyl-2-pentanone(MIBK)						57. Chlorobenzene										12. Tetrahydrofuran						34. 2-Butanol						55. N,N-Dimethylformamide

		51. Nitromethane								1160																						13. 2,2-Dimethoxypropane						37. Isobutyl acetate						58. 2-Ethoxyethanol										13. trans-1,2-Dichloroethylene						35. 1-Propanol						56. Anisole

		52. 2-Methoxyethanol								1186																						14. Methyl acetate						38. Chloroform						59. 1-Pentanol(Amyl alcohol)										14. Methyltetrahydrofuran						36. Toluene						57. N,N-Dimethylacetamide

		53. Cumene								1186																						15. Ethyl acetate						39. 2-Butanol						60. N,N-Dimethylformamide										15. 1,1,1-Trichloroethane						37. 1,4-Dioxane						58. Acetic acid

		54. Pyridine								1191																						16. Tetrahydrofuran						40. 1-Propanol						61. Anisole										16. Carbon tetrachloride						38. 1,2-Dichloroethane						59. Tetralin

		55. o-Xylene								1195																						17. trans-1,2-Dichloroethylene						41. Toluene						62. N,N-Dimethylacetamide										17. Ethyl formate						39. Butyl acetate						60. Dimethyl sulfoxide

		56. i-Amylalcohol								1217																						18. 2-Methyltetrahydrofuran						42. 1,4-Dioxane						63. Acetic acid										18. Methanol						40. Methyl butyl ketone						61. Ethylene glycol

		57. Chlorobenzene								1225																						19. 1,1,1-Trichloroethane						43. 1,2-Dichloroethane						64. 1,2,3,4-Tetrahydronaphthalene										19. MEK						41. i-Butanol						62. N-methylpyrrolidone

		58. 2-Ethoxyethanol								1231																						20. Carbon tetrachloride						44. n-Butyl acetate						65. Dimethyl sulfoxide(DMSO)										20. i-Propyl acetate						42. Ethylbenzene						63. Formamide

		59. n-Amylalcohol								1259																						21. Ethyl formate						45. 2-Hexanone(MBK)						66. Ethylene glycol										21. 1,2-Dimethoxyethane						43. p-Xylene						64. Sulfolane

		60. N,N-Dimethylformamide								1335																						22. Methanol						46. 2-Methyl-1-propanol						67. N-methyl-2-pyrrolidone										22. 2-Propanol

		61. Anisole								1354																						23. 2-Butanone(MEK)						(Isobutyl alcohol)						68. Formamide

		62. N,N-Dimethylacetamide								1413																						24. Isopropyl acetate						47. Ethylbenzene						69. Sulfolane

		63. Acetic acid								1448																						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																						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

		64. Tetralin								1541

		65. Dimethyl sulfoxide								1574																																																		1,1-Diethoxypropane

		66. Ethylene glycol								1631

		67. N-methylpyrrolidone								1681

		68. Formamide								1787

		69. Sulfolane								2242
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