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Study of Properties of Multi-Walled Carbon Nanotubes (MWCNTs)
as Gas Chromatographic Column Packing Material

1L, Quanlong  YUAN, DongXing
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Abstract The purified MWCNTs (PMWCNTSs ), prepared by catalytic decomposition of methane, activated
carbon and graphitized carbon black (Carbopack B) were used as gas chromatographic wlumn packing
materials. Their characteristics of separation of aromatic hydrocarbons, alkanes, halogenated hydrocarbons,
ketones ethers, esters and alcohols were cmpared. PMWCNTs and Carbopack B modified with 5% (w/ w)
Carbowax 20M were also used as gas chromatographic column packing materials to separate ketones, ethers,
esters alcohols and organic acids for comparison of their separation properties. The results show that
PMWCNTs are excellent packing materials. Comparing to Carbopack B with the same surface area, PMWCNTSs
has the following characteristics: having stronger retention ability, suitable for the separation of compounds with
relatively low boiling points, showing symmetric peaks for polar compounds due to its more homogeneous
surface, having lower theoretical plate number. Similar to Carbopack B, PMWCNTs modified with 5% (w/w)
Carbowax 20M can be used to separate polar compounds, even lower organic acids.

Keywords gas chromatographic column packing material, multi-walled carbon nanotubes (MWCNTs ),
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Figure 1 The chromatograms of aromatic hydrocarbons on different packed columns

(a) Cabopack B column, temperature 260 ‘C; (h) PMWCNTs column, temperature 320 ‘C. Peaks from left to right; benzne, toliene p-xylene/

ethylberzene m-xylene, o-xylene respectively. The number marked on the peak is the retention tine (min).
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Figure 2 The chiomatograms of alkanes on different packed columns

(a) Catopack B column, temperature 220 'C; () PMWCNTS column, temperature 280 ‘C. Peaks from left to right: n-pentane cyclohexane, n-hexane

mheptane respectively. The mmber marked on the peak is the retention time (min).
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Figure 3 The chiomatograms of halogenated hydwcatbons on different packed colunns
(a) Caopack B olumn  temperature 120 'C; (b) PMWCNTs column, temperature 160 “C. Peaks from lefi to right; dichloromethane trichloromethane

1, 2- dichloroethane  tetrachloromethane respectively. The mmber marked on the peak is the retention time (min).
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Figure 4 The chromatograms of alcohols on different packed columns
(a) Catbopack B column, temperature 140 “C; (b) PMWCNTs column, temperature 200 ‘C; (¢) Carbopack B/ Catbowax 20M column, temperature 60 C;
(d) PMWCNTs/ Catbowax 20M column, temperature 60 ‘C; Peaks from left to right: methanol. ethanol, iso-propanol. n-propamol iso-butanol 7~ butanol.

respectively. The number marked on the peak is the retention time (min).
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Figure 5 The chomatograms of ketones ether, esters on different packed columns
(a) Carbopack B column, temperature 140 C; (h) PMWCNTs column, temperature 200 ‘C; (¢) Carbopack B/ Catbowax 20M column, temperature 60 C;
(d PMWCNTY Catbovax 20M column, temperature 60 C; in (a) and (b) peaks from left to right: acetone, methyl acetate, ether 2-butanome, ethyl
acetate, respectively; in (¢) peaks from left to right: acetone/ethes methyl acetate, 2-butanone, ethyl acetate, respectively; in (d) peaks fran kft to right

ether, acetone methyl acetate, 2-butanone/ ethyl acetate, respectively. The number marked on the peak is the retention time (min).
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Figure 6 The chromatograms of acids on different packed columns
(a) Carbopack B/ Cathowax 20M column, temperature 160 “C; (b) PMWCNT's/ Carbowax 20M wlumn  temperature 160 C; Peaks from left to right: acetic

acids propionic acids n-butanoic acids n-pentanoic acids respectively. The mmber marked on the peak is the retention time (min).
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Table 1 The theoretical plate numbers of benzene, dichloromethane, n-hexane, iso-butanol #n-butancic acid on different packed columns

(plate/ m)

371 460 — — —
Carbopack B 1497 1683 1727 — —
PMW CNT's 490 530 480 — —
Caibopack B/ Carbowax 20M — — — 1253 1190
PMWCNTs/ Carbowax 20M — — — 580 473
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Chromatograms of polar compounds on packed columns of purfied MWCNTs.

A Novel Method for the Synthesis of 2- Aryl-
imidazo( 2. 1-a) isoquinolines
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A one pot procedure has been developed to prepare the derivatives of 2-arylimidazo-
(2, Ira) isoquinolines (2a~ 2b), 2-arylimidazo(l, 2-a) quinolines (4a ~ 4b) and
2-arylimidazo(2, 1-a) phthalazines (6a ~ 6¢) in moderate yields (51% ~ 62%)
by the raction of isoquinolinium salts quinolinium salts or phthalazinium salts

with ammonium acetate in the presence of tetmakispyridine cobalt (I ) dichromate

(TPCD).

Synthesis and Spectroscopic Analysis of 2,3
Didehydro 2, 3-dideoxythymidine (d4T) 5'-
thi gphosphoramidates

MIAO, ZhiWei; FENG, YuPing; FU, Hua;
TU, GuangZhong; ZHAO, Yu-Fen
Acta Chimica Sinica 2002, 60 (10), 1887
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2, 3- Didehydro- 2, 3- dideoxythymidine (d4T) 5 thi ophosphoramidates were
synthesized though a highly efficient approach. The new compounds are
characterized by NMR IR and ESFMS.

Synthesis and Fungicidal Activities of 1-(2-
ImidazolonyD- 1, 2, 4 triazoles

DING, MingWuw SHU, Yali; LU, Xiao
Peng; LIU, Zhao Jie
Acta Chimica Sinica 2002, 60 (10), 1893

A

\

Q xN 1 - Arz
N Arl”” ™= N

CODEt  APNCO H

K2C04(5)

1.

Ar N=PPh;

N—N

& D
N

I- ( 2-Imidazolonyl )-1, 2 4 triazoles were synthesized via tandem aza-Wittig

reaction of vinylininophosphorane, ammatic isocynate and 1H-1, 2, 4-triazole.

The results showed that some of the compounds exhibited good fungicidal

activities.
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