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Abstract As a novel nanomaterial carbon nanotubes CNTs have been extensively applied

in many fields such as material catalysis adsorption and separation etc. The applications of
CNTs in separation science such as in solid phase extraction SPE  solid phase microextrac-
tion SPME and membrane extraction and as stationary phase for chromatographic separa-
tion and capillary electrophoresis CE are reviewed in the paper.
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Table 1 Applications of carbon nanotubes as adsorbents in solid-phase micro extraction
Extraction Combined
CNTs' o, Sample Analyte o Ref.
technique technique
MWCNTSs SPE water bisphenol A 4-n-nonylphenol 4-tert-octylphenol HPLC-FD 13
MWCNTSs SPE water phthalate esters HPLC 14
MWCNTSs OL-SPE eggs pork sulfonamides HPLC-UV 15
MWCNTs SPE pork benzodiazepine residues GC-MS 16
MWCNTs SPE pork barbiturates GC-MS/MS 17
MWCNTSs SPE fruit juices organophosphorus pesticides GC-NPD 18
CNTs SPE water phenolic compounds uv 19
MWCNTs SPE water atrazine simazine HPLC-DAD 20
MWCNTSs SPE water atrazine propoxur methidathion HPLC 21
MWCNTSs SPE water sulfonylurea herbicides HPLC-DAD 22
MWCNTs SPE water DDT and its metabolites HPLC-UV 23
MWCNTs SPE water chlorobenzene GC-MS 24
MWCNTSs SPE water tetracycline CE 25
MWCNTs SPE water polycyclic aromatic hydrocarbons GC-MS 26
c-SWCNTs SPE urine non-steroidal anti-inflammatory drugs CE-MS 30
MWCNTs OL-SPE egg-white lysozyme uv 31
MWCNTs SPE water atrazine propoxur methidathion HPLC 32
MWCNTs SPE water Cd Mg Ni ICP-AES 33
MWCNTSs SPE water arsenic AFS 35
MWCNTSs n-SPE sewage sludge organophosphorus pesticides GC-MS 36
CNTs u-SPE water 2-nitrophenol naphthalene 2 6-dichloroaniline HPLC-UV 37
MWCNTs DSPE soil sulfonylurea herbicides HPLC-DAD 39
SWCNTs MWCNTSs SPE water cephalosporins antibiotics sulfonamides phenolic HPLC 40
compounds
MWCNTs SPE water chlorophenols HPLC 41
MWCNTSs SPE food contact Dbisphenol diglycidyl ethers HPLC-MS/ 42
materials MS
MWCNTs SPE water soil atrazine and its metabolites GC-MS 43
MWCNTSs SPE water polycyclic aromatic hydrocarbons HPLC-UV 44
MWCNTSs SPE water propoxur atrazine methidathion HPLC 45
c-MWCNTSs SPE water linear alkylbenzene sulfonates HPLC-UV 46
MWCNTSs SPE water carbofuran prometryn fenitrothion GC-MS 47
MWCNTs c¢-SWCNTs SPE virgin olive oils  chlortoluron diuron simazine GC-MS 48
MWCNTs SPE water diazinon HPLC-UV 49
MWCNTSs SPE water fungicides prometryn HPLC 50
MWCNTs SPE water fenpropathrin cyhalothrin deltamethrin HPLC 51
MWCNTSs SPE water organochlorine pesticides polychlorinated biphenyls GC-ECD 52
MWCNTSs SPE milk tetracycline HPLC 53
MWCNTSs SPE water organochlorine pesticides GC-ECD 54
MWCNTs SPE water organophosphorus pesticides GC 55
MWCNTSs SPE water heavy metal ions FAAS 56
Oxidized SWCNTSs SPE water Cu Co Pb ICP-MS 57
MWCNTs SPME water milk polybrominated diphenyl ethers GC-ECD 58
SWCNTs SPME human urine methyl tert-butyl ether ethyl tert-butyl ether methyl GC-MS 59
tert-amyl ether

c-MWCNTs IT-SPME water substituted aniline compounds HPLC-UV 60
CNTs HS-SPME soil organochlorine pesticides GC-ECD 61
SWCNTs SPME water phenols GC-FID 62
SWCNTs SPME water phenols HPLC-UV 63

1 CNTs carbon nanotubes MWCNTs multiwalled carbon nanotubes SWCNTSs single walled carbon nanotube c-SWCNTs car-
boxylated single walled carbon nanotubes c¢-MWCNTs carboxyl modified multi walled carbon nanotubes. 2 SPE solid phase ex-
traction OL-SPE on line solid phase extraction DSPE dispersive solid phase extraction SPME solid phase microextraction IT-
SPME in tube solid phase microextraction HS-SPME headspace solid phase microextraction. 3 HPLC-FD high performance liquid
chromatography-fluorescence detector UV ultraviolet detector GC-MS gas chromatography-mass spectrometer NPD nitrogen
phosphorus detector DAD diode array detector CE capillary electrophoresis ICP-AES inductively coupled plasma atomic emis-
sion spectrometry AFS atomic fluorescence spectrophotometry ECD electron capture detector FAAS flame atomic absorption
spectrophotometry FID flame ionization detector.
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Table 2 Applications of CNTs as stationary phase in GC and LC
Separation L
CNTs . Column characteristic Analyte Ref.
technique
MWCNTSs GC 30 cm length x 0. 30 cm packed glass col- aromatic hydrocarbons alkenes alco- 70
umn hols ketones
Self-assembled SWCNTs GC stainless steel tube alkanes PAHs 71
SWCNTs ultrafast GC 50 cm long microfabricated column alkanes methanol 2-pentanone anisole 72
decane
MWCNTSs GC stainless steel tube alkane alkene 73
SWCNTs w-HPLC 40 cm fused silica capillary monolithic sta- uracil phenol toluene 75
tionary phase
Si-SWCNTs Si-MWCNTs LC narrow-bore stainless steel column aromatic compounds 76
Self-assembled CNTs GC silica-lined and plain stainless steel tubes volatile organics 77
Self-assembled SWCNTs GC long silica-lined steel capillary tube benzene toluene ethylbenzene o-xylene 78
CNTs micro-GC a30 cm length microfabricated channel alkanes 79
chip with a 50 pm x50 pm square cross-section
MWCNTSs GC 50 cm x0.30 cm packed glass column volatile organics 80
IL-CNTs GC packed silica capillary column aromatic hydrocarbons 81
MWCNTs GC packed column alkanes aromatic compounds 82
5 CNTs CE
CNTs EKC 83 -8
CNTs CE CNTs
CNTs
CNTs CE
2006 MWCNTSs CE
SAA CNTs
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