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MICRO-CHEMICAL TECHNOLOGY

CHBEN Guangwen and YUAN Quan
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract Micro-chemica technology is a new frontier originating in the early 1990s This technology focuses
on the study of the chemical engineering processesin and the principles of the micro-devices and micro-systems
whose characteristic length and time scde are less than hundreds of microns and hundreds of milliseconds
regectively. Micro-chemica system can be divided into four sub-systems, i. e. micro-heat sysem, micro-
reaction system, micro-separation sysem and micro-anayss sysem. Because of the smal dimenson of the
micro-devices, the gecific surface areaincreases, the surface effect isenhanced , and the effectsof trangortation
(flow , heat tranfer and mass trander) lead to a remarkable increase of trander rates, which exceed those of
conventionat9zed devices by 2 —3 orders of magnitude. The gpplication of micro-chemica technology can
improve greatly the efficiency of process sysems and decrease their volume and mass The hisory, basc
characterigtics, research areas and developing orientation of micro-chemical technology are discussed in this
paper.
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20 [1 3]

2003- 02- 13 Received date: 2003- 02- 13.
, , 3 . Corresponding author: Prof. YUAN Quan. E- mail: gyuan @
(No. 20176057 , 20122201) dicp. &c. cn
(No. 2001CB711203) Foundation item: sypported by the Nationd Neturd Sience Foundetion of

China (No. 20176057, 20122201) , the Key Program for Internationd Gooperar
tionof Sience and Techrology  (No. 2001(B711203) , the Sae Key Deveop-
(No. K2001E3) . ment Program for Basc Ressarch of China (No. G2000026401) and the Inno-
vative Fund of DICP, CAS (No. K2001E3) .

(No. 2000026401)



. 428 -

2003 4

20 50 , Richard

Feynman

20 90

[4 5]

[5 7]

20 80

Tuckerman  Pease!'®) “

swift [ 1085

: : (1)

100l m 1.0 mm
, 100 1000 W-
m 2 K1, 2000 20000

Nu= hd/ k=3.66 (1)
’ y A

, (2 :
Ke :

Sh= kc d/ DAB =3.66 (2)

. 20 90 ,

1997 , “ K

(Microreaction Technology)

2003 4 “ K
(International Conference on Microchan-

nels and Minichannds) ,

104 m 3.0 mm ,

(micro total anadyss system, H-TAYS)

(Massachusettes Ingtitute of Technology ,
MIT) (Pacific Northwest
National Laboratory, PNNL) Uuopr ;
(Ingtitut fdr Mikrotechnik
Mainz, IMM) , BASF Axiva Merck Degussx
Hils Bayer ; Rhone- Poulenc/
Rhodia Shell (12 18]
1993
(3



54 4 : . 429 -

100 mm 1 ,3 (mini) , 14m 1 mm (micro) , 1 nm
) (MIC) 1M m (nano) .
HCN , 18 t
MIct 7, MIT ,
PNNL . 1
, ( ).

Table 1 Dimension scale of microch emical

J d system (one channdl)

dimenson 0.05—.0 mm
, section area 0. 002 —. 0 mm?
(NASA) surface area 2.0—200. 0 mm?
volume 0.1—50.0 mm®
flux 1Pl min~*—0.0 m- mn? liquid
15 1m-mn'—1.0L-mn? gas
[8,18 20]
IMM ,
( )
( )
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1 1 ( pH
[21] ) ( )
[4 5]
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’ [35]
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20 90 ,
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Table 2 Summary of f and Nu correlations
f corrdations Nu corrdations Ref.
f=(110+8) Re" ! ( Re<900) Nu = 0. 00222 Re* ® pr®# ( Re>3000) [50,54]
f =0.165(3.48- IlgRe) >* (900 < Re < 3000)
f = (0.195+0.017) Re” ® (3000 < Re < 15000)
f=64Re” [1+30(M/pDpCa)] ' (Re<2300,Ca=30%7) Nu=9.72x10 *Re"Y Pr¥3 (Re<2000) [55]
f=0.14Re” “%2 (4000 < Re < 18000) Nu=3.82x10 °Re:%® pr¥3 (2500 < Re < 20000)
f Re % (Re<200 to 700) Nu Re*®pr¥® (Re<200 to 700) [31,52]
f Re ™ (Re>400 to 1500) Nu _Re*8pr¥® (Re>400 to 1500)
Nu= Nugn(1+ F) (3200< Re< 23000) [56]
F=7.6%x10"°Re[1- (D4 (1.164%x10 %))?]
Nugnis Nufrom Gnidinski correation
dp/ dx =121. 77 Re* 2 ( Re< 650) [57]
dp/ dx =19. 25 Re>¥* (650 < Re < 1500)
dp/dx =0. 1341 Re* %" (1500 < Re < 2100)
f=4.267Re *™ (Re<800) Nu =0. 0065 Re®>* ( Re < 800) [27]
f =0.858Re” %51 (800 < Re < 2000) Nu=0.0252 Re> ™ (800 < Re < 2000)
f=0.041Re” ®™ (Re>2000) Nu =0.0025Re- % (Re>2000)
f =1639Re” 1 * (Re<600) [58]
f=5.45Re” *% (600 < Re<2800)
3.1.4 -
( ) [14 ,63 65]
[4.19 ,59]_ [20,28 ,48 ,66 ,67] [68 73]
, [7475] [4 5]
L] 1 3- 2- 1
[60]
' H 3 1
Fourier  Fol (] N
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100° 10°8m? st
, 1 10s
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— 2 ]
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’ Rh (781 A
(T Y ) ( [79] ) g( [80]
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[4,12]
[62]
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