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The enhancing dfect o magnetic nano-particles on
the liquid’ s mixing in microchannel s
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Abstract :On behaf of the improvement of the liquids mixing in microchips, a new method for enhancing
the mixing between two liquidswas tesed by usng megnetic particlesinto one kind of liquid. The mixing pro-
cessof two liquidsin Y-type microchanne was observed , the mixing length under the gationary megnetic field
oould be decreased to 2 orders of magnitude conparing with the case of no magnetic field. The results of the
numerica dmulation indicate al that the mixing is enhanced obvioudy.

Key wor ds:microfluidic; microchip ; enhancing mixing; nano-particles; magneto-driven

0
Re 1
Pecl et
Pe= Uw/D O(wW) (1)
U ,W )
!D y D =
Ko T K Boltz d
6-[r| d 3 0 mann n ]
. Pe
: 2005-09-19; : 2006-10-09

(10272107)
(1980-) .,

10U m h=3Qm
=10 "enf/s,

U =0. 4mm/s,

L 0.4m (L = Qw/hD = Pe- w)

(1]

(KICX2-SM\FL2) .

[2]

. Emall :lili @mech. ac.cn



1 55
) il il
HEEE iR
3] U
U Martin _ m&g
5] . . BaEil
®1:A. Rida =
161 . HHEIE
: 1s fh
171
2
, Y Fig.2 Diagram o the microchannd
' 1.1.3
CPD
1 , 10
1.1 20nm, 30 %,
200Gs )
1.1.1
LNM d o
( 2 (0L YMRUS IX71, 14K, 1 3
o | 222!
10X ) cD (DVC Qonpany Mod 1312M-LV- 4=y, 2
TE) , 24V Mo M
n I Ko  Boltzmann T
H 2000Gs, ’
, 1000Gs ’ ’
1.1.4
Ah 1cm, AP 98Pa
11 s
0. 8904mPa- s,
TodAR_ / (3)
1 = sl 3 m/s
Fig.1 Experimental sysem photo A P, dy
1.1.2 L
FDMS(SYL GARD 184 , Dow 1.2
Qorning) Y 2 ,
10mm, 5 m x 5 m ' 3
15mm S5mx 10 m ' 4
5mm . 0.2mm, ,
2€m () ( )
1mm
1s )
,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



56 (2007) 21

B 4 2m () ()
(b) t=0.2s Fig.4 The mixing dates & 2mm downsream o pale
(1€ft) and near wage pod (right)

t=0.0s, ,
( 3(a) :
( 3(b)) t=0.5s ,
4/5
1s
a( ) 1s 2mm
(1)
Peclet 0.5x10'
, 0.5m ,
5mm, 100
( 4(C))
° o - ’_\ 3 2
X7 ‘ i
, CFDRC
: “f’;"i:k‘ o : ] 2.1
ST I YT N-S ! :
() t=1.0s
, ( )
Fig.3 Heterochronic mixing gates near the poe of an extra ga- P % =- Vp +NAV +Py (M- V) H (4

tionary magnetic field

p 1r| 1""0 ,M
b4

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



H Mo(M- V) H

2.1 , (4 :

%+V-VG=D.V2C (6)
G , Di
V = Vo ; vM
n=0, V=0, ;
vC- n=0,
2.2
Mo(M: V) H=(m- V) E (7)
m E
| i
% ”
5

Fig.5 Diagram of magneto-driven mixing o the fluid flow
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