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[ Abstract] Mixed acid was used to make the functionalization of carbon nanotubes( CNTs) and rare earth( RE) treated
CNTs(CNTs/RE) suspension was prepared. CNTs/RE-self-assembled monolayers (CNTs/RE-SAM) was fabricated on the sin-
gle-crystal silicon substrate by a self-assembling process. The testing results of XPS spectra and SEM images indicated that after
CNTs was functionalized, it contained hydroxyl, carboxyl groups. The surface treatment effect of CNTs was most obvious when
RE concentration was 0.3wt% . From the absorption spectra, we found that CNTs/RE-SAM had absorption in the ultraviolet-

visible region, its absorption peaks were relatively in the ultraviolet region and the spectral response range of crystalline silicon

solar cell wasexpanded.
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Fig. 2 XPS spectra of CNTs/RE-SAM
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Fig. 4 UV-Vis spectra of CNTs-SAM and CNTs/RE-SAM

T A R RE Y AR 9 B S — 0 1, X T IR/ T
400 nm FOERBE, HA RS e ol ik AR ISR T3
R -5 O, LA I R DO I A ik Bl e 4
JIEE, CNTs/RE-SAM 7 fiy (4 ik K BH A H b o 0 i
VSR RIMER T A S AATE A BH A8 R it 1) 06 i 17
ARG, M SN G IRY E

3 &g

1) SRH]E A B, 705 b ik R i 2 i 45 1
CNTs/RE-SAM, #& -8 PEA #) T CNTs #9401k, fig
TE A3 A A 5] 1) CNTs R

2) CNTs-SAM }2 CNTs/RE-SAM 7E484h-1] WG
WA W, FRAE AR X 2 AR AR 2R A X, I B 4
O ) 2 2 B P W WA 30 e A AR B, AT AT {fE
s A A A B 3 R b %) D' 3 e 10 728

[ % x # ]
[1] ARCHER M D, HILL R. Photoconversion of Solar Energy,

Vol. 1, Clean Electricity from Photovoltaics [ M ]. London,
UK Imperial College Press,2001.

(F#% 126 1)



)

WIHFRSE  JE T SRAE Contourlet AR e 7E £ I S BFE & H 4 v FH

4 %iE

SCrR PR =R IR B0 B 5k, BRSO
5 = 4R M A P 4 2 T RDRE B2 | 2 1 8 230 A IR
WEMIr . A, TR | TR AR R, 5205
TR AT RERAT R REETT AL, X 265 T F
1 TAEPERE BAT BRI, (X LE 77 SR AR A 70 3R
5, HERE A AR TT Ik, Z ik — P RADNE

[ & % x # ]

[1] JIANG J,SCOTT P J,WHITEHOUSE D ]J. Paradigm Shifts in
Surface Metrology. Part I. Historical Philosophy [ J]. Pro-
ceedings of the Royal Society,2007,463.2049—2070.

[2] JIANG J,SCOTT P J,WHITEHOUSE D J. Paradigm Shifts in
Surface Metrology. Part II. The Current Shift[ ]J]. Proceed-
ings of the Royal Society,2007,467.2071—2099.

[3] ok, kW, =4EFR M & iy s g B E [T ].
T HH A 2011,45(9) :83—86.

[4] ZENG W,JIANG X,SCOTT P J. Fast Algorithm of the Ro-
bust Gaussian Regression Filter for Areal Surface Analysis
[J]. Measurement Science and Technology, 2010,21. 1—
9.

(5] skbss R, INUE P AR R I AP F153Hr v ) 1
HLI]. AR K= M ( B R EHER) ,2010,31(2) ; 141—
144.

(6] ZRMEZE, XA /INEIISTE = LRI E H 1] /s
JRIEILT K224 ,2008,13(6) :83—86.

[7] DO M N,VETTERLI M. The Contourlet Transform: an Effi-
cient Directional Multiresolution Image Representation|[ ] ].
IEEE Transactions on Image Processing, 2005, 14 (12):
2091—2106.

[8] CUNHA A L,ZHOU J P,DO M N. The Nonsubsampled Con-
tourlet Transform; Theory, Design, and Applications [ J ].
IEEE Transactions on Image Processing, 2006, 15 (10) ;
3089—3101.

100> 0000000000000 00> 0> 000> 00> 0> 0> 0> 0> 0> 0> 000> 0> 0> 0> 0> 0> 0> 000> 00> 0> 0> 000

(E#% 62 W)

[2] CARRILLO-LOPEZ J,LUNA-LOPEZ J A, VIVALDO-DE la
Cruz I, et al. UV Enhancement of Silicon Solar Cells Using
Thin SRO Films[ J]. Solar Energy Materials & Solar Cells,
2012,100.:39—42.

(3] UG- XUZ R AE IS 5 i (A 1 O FH B H b 1) F 5
[D]. b5t b sCil k"% 2011,

(4] WRMG, sk, AL, 55, e fEIHesn) g A B Hi v 41 5 PE RE
e KA [ 1], T oo SRR, 2010,29(10) :49—
51.

[5] ALI A,GOUVEAS T,HASAN M A. Influence of Deep Level
Defects on the Performance of Crystalline Silicon Solar Cells;
Experimental and Simulation Study[ J]. Solar Energy Mate-
rials and Solar Cells,2011,95(10) :2805—2810.

[6] VANNIKOV A V,GRISHINA A D,RYCHWALSKI R W.
Nonlinear Optical and Photorefractive Properties of Polymer/
Carbon Nanotube Composites [ J]. Carbon, 2011,49 (1)
311—319.

[7] DIAO P,LIU Z F. Vertically Aligned Single-walled Carbon
Nanotubes by Chemical Assembly-methodology, Properties,
and Applications [ J ]. Advanced Materials,2010,22 (13):
1430—1449.

[8] SHEARER C J,FAHY A,BARR M G,et al. Field Emission
from Single-, Double-, and Multi-walled Carbon Nanotubes
Chemically Attached to Silicon[ J]. Journal of Applied Phys-
ics,2012,111(4) :1—S8.

[9] MEVELLEC J Y,BERGERET C,COUSSEAU ], et al. Tuning
the Raman Resonance Behavior of Single-walled Carbon
Nanotubes via Covalent Functionalization[ J]. Journal of the
American Chemical Society,2011,133(42) :16938—16946.

[10] JIANG Zhe, CHENG X H. Characterization and Tribological
Investigation of Self-assembled MPTS-MPTES/RE Composite
Films[ J]. Journal of Rare Earths,2009,27(3) :490—495.

(1] PhaEak et i oM me g oK A8 S W ol o S HL e
BEBIVEREL )], LSSl =27 40,2011 ,45(9) :1310—
1314.

[12] Fhibok , Boete. il B 3R M - O PERR 4 R A8/ R Sk ik e
HAURE IR EER AR R RE [ )] BEHR 22741, 2011, 31
(2) :156—160.

[13] LIU H W, BHUSHAN B. Investigation of Nanotribological
Properties of Self-assembled Monolayers with Alkyl and Bi-
phenyl Spacer Chains ( Invited ) [ J]. Ultramicroscopy, 2002,
91(1):185—202.

[14] GANG Ke. A Novel Strategy to Functionalize Carbon Nano-
tubes with Cellulose Acetate Using Triazines as Intermediated
Functional Groups [ J ]. Carbohydrate Polymers, 2010, 79
(3):775—782.

[15] BIERBAUM K,KINZLER M, WOLL Ch,et al. A Near Edge
X-ray Absorption Fine Structure Spectroscopy and X-ray
Photoelectron Spectroscopy Study of the Film Properties of
Assembled Monolayers of Organosilanes on Oxidized Si
(100) [ J]. Langumuir,1995,11(2) :512—518.

[16] GU Qin-lin, CHENG X H. Tribological Behaviors of Lantha-
num-based Phosphonate 3-aminpropyltriethoxysilane Self-as-
sembled Films [ J ]. Applied Surface Science, 2007, 253
(16) :6800—6806.

[17] RER, Fiwkok X0, 45, Sl i G I e bR 2 oK FH fiE
P REMAT S HE R T ]. AL LR BLAT L, 2010,38(7) 17—
19.



