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A Study on Reaction Control Methods with Microreactors
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IRITANT Hiroyuki  FUTAKUCHI Tomoaki  FUJIKI Satoshi

Abstract
Micro devices that have minute flow channel of micrometer order for chemical reactions are called microreactors. At present,

the applications of microreactors for the fields of fine chemicals, medicines, foods, analyses and measurements have been

widely investigated. The researches are actively performed especially in Japan and Germany. The microreactors have

advantages to produce target molecules more safely wit

hin shorter reaction times in higher yield compared with the

conventional batch reactions. However, the disadvantage of the microreactor is a small amount of products because of the

minute flow channel.

The purpose of this research is to increase the amount of production keeping the advantages of microreactors. We have

investigated the nitration reaction of the phenol with microre

actors and reaction performance of scale-up microreactors. The

results obtained in this study are as follows; 1. efficient mixing performance was achieved by microreactors with chaotic mixer.
The reactions using the microreactors showed high reaction rate and improved vyield of objective substance compared with

batch methods. 2. scale-up microreactors with rectangular cross section of 4.0mm width and 1.0mm depth showed

comparable performance to the microreactor with rectangular of 1.0mm width and 0.25mm depth.
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Abstract
This study has developed a noncontact temperature measurement system using air-coupled piezoceramic sensors with

a frequency of 40 kHz. In this system, the average temperature was calculated from a time for a peak of an envelope of a

burst sine wave signal. But, the envelope was very broad. To emphasize the peak of the envelope of conventional wave, we

proposed signal process base on an active control, which consisted the new driving signal with high ratio of the voltage of the

inverse-phase over the voltage of first burst sine wave, The accuracy of temperature measurements of approximately

#0.16°C in the range from 10°C to 35°C has been achieved using peak detection alone in the system. Combination of peak

detection and phase correction has improved the accuracy to approximately +0.07°C. We demonstrated the usefulness of

the system under the condition of low signal-to-noise ratios and multi pass.
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Development of the Joining Technology of the Mold Material for High Pressure Die-casting
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MORIMOTO Hideki. HIMI Kiyokazn, TANINO Katsuni, NAGAF Takekazu

Abstract

In Aluminum alloy high pressure die-casting, controlling the mold temperature is critical to achieving high quality
products, high productivity, and long operating life of molds. The mald temperature is determined depending on the
composition of the aluminum alloy and the shape of the product. The temperature is controlled by the circulation of a fluid
through flow channels made in the mold by drilling cylindrical holes and sealing excess parts. These straight flow channels
do not function enough to cool the mold and they shorten the mold life, and on top of it, drill processing costs high and takes
time.

Our goal Is to create free-formed flow channels which can efficiently cool the mold. We plan to make multiple parts of
amold to which we create flow channels freely by machining, and join the parts by solid-state joining. In this study, SKD61 steel
plates were joined by SPS (Spark Plasma Sintering) methed, and the mechanical properties of the joints were examined.

A mold with flow channels was made experimentally, and it's theamal shock resistance and dulability was examined
by thermal cycle test.
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Table 1 Chemical composition of the specimens

{mass %)
C S Mn P S Ni Cr V  Cu
DAC 039 10 040 <003 <001 - 535 140 080
SKD 032~ 0.680~ . 450~ 1.00~ 080~
61 042 130 (.50 <003 <0.03 <0.25 550 150 120 <025
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Fig. 1 Schematic diagram of the spark plasma sintering
apparatus
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Table 2 Chemical composition of the Ni brazing filler metal

(mass %)
Solidus  Ligquidus G B Si Fe C N
970°C__ 1000°C 70 30 45 30 005 Bal

Table 3 The conditions of joining, heat treatment, and
evaluation method

mAERY Ra=0.03, 0.19um
B 700-1030°C
BEEE | REEH 5-30MPa
{FFFI5RS 20min
HIEE 10Pa(SPS), 1x103Pa(HP)
BEAN 1030°C-30min( 138 )
HINERG R L 580~600°C( 1558 )
ey 48~52HRC
FERIRGE HE RN IEREE
HEMER & BRI
a7 2 IR EE g EERE TS
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Fig. 3 Effect of surface roughness, joining temperature
and joining pressure on the bending strength of the
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Fig. 4 Effect of surface roughness on the fractured surface
of the joint

SPS{EIC Ko TEYE L /s Sl s |, ESEE (Fig.
1SR B T1 Gl S % S PN ORE ). £
FIED) Ly sg s ( SVLEAT ) ORIRE Fig. 3 10T, &G
EHEE DO EL, BEEEA S OIS E RN
&Y, BERE-EORFIEGHMI AN L, AT
HE MG ME E i a2 on < 25 s SR E N,

HAEEE O REDFRMETHEAZT- DM
VF R B T OO SRR 2 Fig 4l Rd . A EME
Ra=0.19um OFFHC £, FLE OFEERHC (T F I Eh -
THH, chiihifEERToBEREG-eEX NS,

<3.2> BV OO W E KU SPS ihie HP IEIC X B G RED
5l 4

HP L

HP %If!iau

20um
Fig. 5 Microstructures of joining interface with / without
heat treatment



o S —

RS (MPa)
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by SPS and HP method
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Table 5 loining conditions of the Ni brazing
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Fig. 14 The result of quantitative-analysis of a Ni brazing
joint
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Development of plastic with high functional surface
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Abstract

Plastic is utilized in various fields. But there are some weakness (e.g. abrasion resistance, weather-resistance, gas barrier

property, chemical resistance etc.). Various surface processing and surface modification are carried out for redeeming plastic

defect and providing some function on plastic surface. There are sputtering methods, hard coating technologies, plating and so

an.

In this study, microwave heating is carried out in a metal film deposited by sputtering on the plastic substrate. It is known that

metal film is heated, and plastic is not heated by the microwave irradiation. By heating only metal film selectively, it is

expected that the adhesion between plastic substrate and metal film is improved, and the high-temperature curing coating

material is used for plastic substrate without deformation.
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Table 1 Characteristics of plastic surface treatment.
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Table 5 Relationship between hardening effect and thickness
of coating material.
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Abstract

Most of Japanese and Chinese medicines are derived from natural product such as plants and they include many kinds of

chemicals.

Therefore their pharmacological mechanisms are complicated and remain incompletely understood. The

purpose of this study is to develop the electrochemical device for convenient and rapid method to analyze pharmacological

effect using easily-handled budding yeast. Charge transfer resistance (Rct) and resistance of solution (Rs) were measured on

yeast culture medium by AC impedance method using suitable electrode and solution for each measurement. As yeast

proliferated, Ret increased due to adsorption of some metabolic proteins to the electrode and Rs decreased due to increase of

ionic metabolite. Then Rct and Rs were measured on the yeast culture medium that included various concentration of

extracted essence from several natural medicines to examine their effect to yeast proliferation. Measurements of both Rct and

Rs showed that extracts of Glycryrrhize uralensis and Coptis japonica var. major inhibited yeast proliferation. But effects of

Paeonia suffruticosa on yeast proliferation were different between Rct and Rs.
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