fo % % i e

ACTA CHIMICA SINICA DOI: 10.6023/A18100434

MRES R EEREERN S IEKITEN a- K ZBENHME SRR M
X\ AR B RERM* REE HhaEs

N KZFEM RS2 T8 2500 215123)

WE KRt &6 (SERS) R m AR R 8% B R S it & i 70 T M5 8, TSeBlsar . SEms il S5 00
MR R RIRE S BT TR, RSO T 3T fii4s M SERS MIRHIHAR, SEIL T ACA HLG B B A BLZ . BA
HATERZSEAN KL T Fe;04@Ag 79 SERS JEJIE, i SR i 2 o 4R SC BUAE B2 1) SERS A, 45 &5 Wit 12 S ML A A7 L
R RN R R 5T RBHELAS A E R R RS, KT o SRR A RN AR SRR
SERS i, WFTERW, Fe;0.@Ag 1 5e KR 1 B A& AE AT S NE TE 7 (1 = SR D REAT SERS EESEAT I ) ML RE. 181
AR TR 22 8 T P S ) PO T T R4 S S B, A ] R N TR P9 R A AN [RIA L PR B B, ) P 22 1 R B S 2 e
WHTHE, AT T 7Y 02K CEERIHSAE SERS DG, S5 SRR HITAE HOAR 5 SERS R AR e O I A LI SE g il
FB, FEA NG RN el B T3 v A Y R AN (.

A ARG TR RO, PR, RAVEAURKL T R o L

On-line Monitoring on the Micro—synthesis of a—Phenylethanol by Microfluidic
Chip Combined with Surface Enhanced Raman Spectroscopy

Liu, Jiao Sun, Hailong Yin, Lu Yuan, Yaxian® Xu, Minmin Yao, Jianlin™
(College of Chemistry, Chemical Engineering and Materials Science of Soochow University, Suzhou 215123)

Abstract Surface Enhanced Raman Spectroscopy (SERS) has been developed as one of powerful tools for monitoring the
organic reaction due to its extremely high sensitivity. Moreover, SERS provided the abundant fingerprint spectroscopic in-
formation for the structure analysis, and it could be integrated with other techniques to achieve the on-line detection. Micro-
fluidic technology, due to its significant role in the miniaturization, integration and portability of instrument, exhibits the
promising application in biomedicine, high throughput drug screening, the environment monitoring and protection. In recent
years, the microfluidic chip as one of the modern technology for analyzing various substances at the same time has been rap-
idly developed. Compared with the conventional technique, it has the significant advantage and convenience, such as low
reagent consumption, short reaction time, high reaction efficiency and so on. Herein, the microfluidic chip was employed as
the microreactor for organic reaction with the ultralow dosage, and the SERS detection was integrated into the microreactor
to realize the continuous monitoring on the substrates and products. The magnetic core-shell nanoparticles Fe;0,@Ag acted
as the SERS substrate with reasonable magnetism and SERS activities, and it demonstrated that the magnetic nanoparticles
was flowed in the microchannel of microfluidic chip and was enriched by the external magnetic field. The introduction of
magnetic nanoparticles is beneficial to improve the detection sensitivity by the magnetic aggregation and to reach the contin-
uous SERS detection by applying and retracting external magnetic field. At the same time, it exhibited the significant ad-
vantages of low amount of reactants, high efficiency and easy to realize on-line detection and high throughput screening in
organic synthesis. The micro-synthesis of a-phenylethanol and the real-time monitoring of SERS are performed by the alter-
native enrichment and de-enrichment of magnetic nanoparticles in the present case. By changing the flow rate of reactants in
the channel of microfluidic chip, different concentrations of reactants and products were obtained in a certain duration. The
influence of the spectral features from the reactants was eliminated by differential spectrum technique, and the distinctive
SERS spectrum of a-phenylethanol was presented accordingly. It demonstrated that the integration of microfluidic chip and
SERS technique could be developed as a powerful tool for on-line monitoring organic reactions and exhibits the promising
application in high throughput screening of organic chemical reactions.

Keywords surface enhanced Raman spectroscopy (SERS); microfluidic; magnetic nanoparticles; on-line detection;
o-phenylethanol
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Figure 1 Schematic diagram of the microfluidic chip and SERS detec-
tion
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Figure 2 The SEM images of Fe;04 nanoparticles (A), Fe;04-2 nm Au
nanoparticles (B), Fe;O.@Ag nanoparticles (C) and TEM image of
Fe;04@Ag nanoparticles (D)
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Figure 6 On-line SERS spectra of the reduction reaction of acetophe-
none by the flow rate of 1.0 mL/h (A) and 0.5 mL/h (B), respectively
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