846 % 45 10 ooE % Ok Vol. 46, No. 10
2019 4E 10 A CHINESE JOURNAL OF LASERS October, 2019

CNTs/AgNPs 56 &5 R il int 2 4 i K in
hi 2 B s

KEES KE, AL

PERRFOLE TR SR KRG F MR A LE S, K 400044;
* LGS HL R 27 Dl v TR 2 I e v A R R 5 i R R T R S & . HE R 400065

FEE R AL 50k ) 45 B 4 K 8 /B 40 KR T (CNT's/ AgNPs) 3 T 43 58 137 & i 5F (SERS) i 1 i JFE , SR F A% 9
M B SERS I $ 1% 2R — F B £ U6 (PDMS) Ui # R 40 IR 1077 mol/L 19 % £+ 6G(R6G) # AR Ry
TEF 4y AT AR N I SEIRBF 5T . SEIRSE R IGIUE T CNTs/ AgNPs 3 5 52 IS 7E WOE 1 i i 2 0 32 i w] 47 1 5 1 4k i
DU 43 BT 1340 308 30 P9 A [) 7 8 R AS [i) e 220 B R 40 F P2 15 5 i A AR 1B 1L

KBRS RIMIGIRBL 2 BN MR RAUKE; WYKL T

FESEE  0657.3 XERARIRED A doi: 10.3788/CJL201946.1011001

Microfluidic Surface-Enhanced Raman Scattering Experiment Using
CNTs/AgNPs Composite Structure

Zhang Xiaolei''?, Zhang Jie'*, Zhu Yong'
"Key Laboratory of Optoelectronic Technology & Systems, Ministry of Education, College of Optoelectronic
Engineering , Chongqing University, Chongqging 400044, China ;
*Chongqing Municipal Level Key Laboratory of Photoelectric Information Sensing and Transmission Technology , College of

Optoelectronic Engineering , Chongqing University of Posts and Telecommunications, Chongging 400065, China

Abstract A carbon nanotubes/Ag nanoparticles (CNTs/AgNPs) surface-enhanced Raman scattering (SERS)-active
substrate is prepared by the chemical reduction method, and a polydimethylsiloxane (PDMS) microfluidic system
exhibiting SERS activity is constructed by using the molding method. Further, experiments are conducted by using
the rhodamine 6G (R6G) solution at a concentration of 107 mol/L as probe molecules. The experimental results
verify the feasibility of the Raman test of the CNTs/AgNPs-enhanced substrate in the microchannel; in addition,
the variation of the Raman signal of the probe molecules in the microchannel has also been verified and analyzed at
different positions and time.
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Fig. 1 Diagrams of preparation processes of PDMS microchannel. (a) Preparation of PDMS glue; (b) preparation of microchannel
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Fig. 2 Characterization results of CNTs/AgNPs substrate. (a) SEM image of CNTs/AgNPs substrate;

(b) size distribution of Ag nanoparticles
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Fig. 3 Microfluidic SERS device. (a) Real product; (b) microchannel diagram under Raman confocal microscope
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Fig. 6 Raman experimental results at different time. (a) Raman spectra of R6G vary with time at the same position

in the microchannel; (b) intensity curves corresponding to different time at 1510 cm ™ 'and 1649 cm™
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