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Microfabricated Column with Carbon Nanotubes Stationary Phase for Gas Chromatography
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Abstract : Carbon nanotubes (CNTs) are greatly attractive materials for use as stationary phase of
microfabricated gas chromatography column, but usual CNTs are difficult to synthesize. In this paper, we
report the microfabrication of a column, in which we succeed in synthesizing a thin layer of single-walled
carbon nanotubes (SWNTs) as stationary phase. Results of experiences under temperature programmed
conditions, showed the microfabricated column could separate n-alkanes having high boiling points.

[#SIMEMS Hifi 2 W Ts U arF o X RchH A7 a~s 57 4 (GO R FEBRTLH~A 271 GC D
WFFEAIT O TN B[], DBEMREICE L, ~A 27 8 GC B T AEREARTHTHY, ZRocHEIcs—
TRBAR N AIRE TR XY L v B [EEAIC O T BEMERE 2 1) | S B D AFZER EAMTOR TV A[2]. 2D kD
2, BEEAMELORINT, BT AOSEEMERE R KX e A o,

UT4E, CNTs (%, BIROEKENFGE/RR 2 &, (LFEMRENE L LR REOKE SN T AOWFHEM L LT
WL TWDH I L, BAVZENEBYRELO B INFESICE L TWD Z &b, BT ABEMICENLT
MRS LCTHER SN TWD. JBATFE T, CNTs ZEEMHICHW e~ A 71 GC 71 7 LAOFRBHRE S
NTWBN, EibE b O5EEEREIL 14> T/ [3]. CNTs OEEMNET X 5 &, WERBEHHRGT
RIS, SEEEEIE T2 ZERX RIS, A, SBEEEER Eo7-D, MEMS 5 7 ANIZH#E
J& SWNTs Z ARS8, @ihRzR o7 Vi v OB EZ1T -7
[EBGE] 7 2-FEE, ES1.0m, 18 160 um, X 250 um TH 5. JEMEE 250 um @ SOI F:AR %
BOX JEE CIER Y = v F o 7 L, MK EER L=, 77 AORKEEEERH L7z BOX 8O L)z o,
CNTs & CVD IEIZ KL D ARk L7z, ONTs AEpfits, B sIc RO NS Ly VAT T A ema L. 17
LOFAMERRICIX, T O FID fF GC & % Fv iz
[RERLE2E] T~ HNitE SEMIZLY CNTs DAERKEAZHER L. M 1R LT~y Ay
MVOIRE R ER7 0, SWNTs DA Z R TE 5. RBM B — 7 & LV EARIE 1 ~2nm & HEH S
no. Fiz, K IOIIRT XL DIZ, G-band FE A D-band FEE D 20 521 ETHDH Z L iX, SWNTs B E
IFZAER LTS Z a2 /RLTWD. SEMBIEZNG, 16D CNTs & [EEMIC AW L v L #E D
CNTs AR L TWASZ ENShoT-.

WIZ, FBRSGFMET T, REH6 1D 14 T TORIERMBREHT DT NVH ARG E DBEEFER %17 -
72(X 2). SBEEMEREDFALIZIX, REHT AL OFT L (RFEHK 10) ZHVW-. FHMEfEEE LT, B
MBE S A, ZTOMMENZ EEE W BEERE A o Z L A BT 5. fEkd CNTs % [E AR ICH
Wiz~ A 78 GC AT LOMETIE, 0.1em £V HRKRERBEHRBES INHMEINTHDHDITR L, AH
PREGER R & 0.062 cm & & W BEMERE NS STz,

' T T 105 °C
(a) (b)
P _Band .
' RBM peaks ¢ a”\ 421°C 1.4 °Cls
]
= ! = T
@ : 2 5
O O 7]
= : kS Q
! T
| D-Band
' \ \
200 300 200 1000 1200 1400 1600 10 25 40 55
Raman shift [cm] Raman shift [cm] Time [s]
1 AR L72 SWNTs DT~ A~ kb X2 FIRSAMET TOT I oA BlERE R

SECER .

[1] C. Lu et al., Lab Chip, Vol. 5, pp. 1123-1131, 2005.

[2] T.Nakai et al., Proc. @uTAS2008, pp. 1790-1792, 2008.

[3] M. Karwa et al., Anal.Chem., vol. 78, pp. 2064-2070, 2006.

Shuji Takada, Takashi Nakai, Masaki Shuzo, Junichiro Shiomi, Jean-Jacques Delaunay, Shigeo Maruyama, Ichiro
Yamada : School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan.

— 166 —





