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Importance of Product Desorption in Enantioselective Hydrogenation of (E )-a-Phenylcinnamic
Acid with Cinchonidine-Modified PdO TiO, Catalyst: Effect of Additives

Yuriko Nitta

Niihama National College of Technology

Chemistry Letters, pp635-636, (1999)

Addition of amines, especially benzylamine, to the reaction mixture of (£)-a-phenylcinnamic acid
with a cinchonidine-modified palladium catalyst resulted in much enhanced activities and fairly
increased enantioselectivities. The preferential acceleration of the selective reaction is
attributable to the effective desorption, assisted by the added base, of the hydrogenated molecules
from the modified sites.

Comparison of Chiral Modifiers in the Pd Catalysed Hydrogenation of Phenylcinnamic Acid and
Isophorone
Antal Tungler® !, Yuriko Nitta” 2, Karina Fodor” !, Gabriella Farkas®” !, and Tibor Mathe" 3

01 Department of Chemical Technology, Technical University of Budapest, " 2 Niihama National
College of Technology, “ ® Res. Group for Organic Chemical Technology of the Hungarian Academy
of Sciences
Journal of Molecular Catalysis A: Chemical, 149, ppl35-140, (1999)

The asymmetric induction of (-)-dihydroapovincaminic acid ethyl ester [(-)-DHVIN] and
cinchonidine employed as chiral modifiers was compared in the Pd catalysed hydrogenation of the
CO C double bonds of phenylcinnamic acid and isophorone. The differences in their effect and
behaviour were attributed to the difference in the interaction between the modifier and the reactant
and to their different basicity.
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MICROBEAM X-RAY STUDY ON FATIGUE FRACTURE SURFACE OF STEEL
Yasuo YOSHIOKA® !, Koichi AKITA® 2, Toshihiko SASAK1® ® and Koichi KAWASAK1P 4

01 Department of Energy Science & Engineering, Musashi Institute of Technology, © 2 Department
of Mechanical Engineering, Tokyo Metropolitan University, © 3 Department of Material Science &
Engineering, Kanazawa University, ©° 4 Engineering Science, Niihama National College of Technology
Photon Factory Activity Report, Vol.16B, (199810 0), p.174. (1999.1100)

A good correlation has been shown between the maximum stress intensity factor Kmax and the depth
distribution of residual stress or the x-ray line broadening of diffraction profile near the
fractured surface. However, it has been difficult to evaluate the stress intensity factor range
AK of fatigue fracture from such parameters. Microbeam x-ray diffraction technique is a powerful
means for such problem and we had attempted this technique to detect the cyclic plastic zone near
the fatigue-fractured surface by use of laboratory x-ray source. The results showed that the
existence of cyclic plastic zone was observable but it was quantitatively difficult to estimate
the zone size, because of insufficient positional resolution of microbeam x-ray source as far as
the x-ray generator in laboratory was used.

In this study, we used microbeam x-rays from synchrotron radiation source (Photon Factory, BL-3A)
to obtain the high-resolution x-ray beam. The irradiated diameter on the specimen surface was only
250 um, when a pinhole slit with 200 um in dia. was equipped on a back-reflection camera. The
resolution was 0.4 um, that has no comparison with that by the laboratory x-ray sources.

Fatigue tests were carried out on the compact tension type specimens of low carbon steel and
Debye-Scherrer patterns of 2 1 1 diffraction on the fracture surface were recorded on the imaging
plates. The x-ray patterns beneath the fracture surface were repeatedly recorded by irradiation
x-rays on the new surfaces revealed by successive electropolishing.

In Debye-Scherrer patterns, many fine spots which indicates the formation of subgrain due to cyclic
loading were observed in the fracture surface but these spots disappeared at outside of cyclic
plastic zone. Therefore, it is shown to estimate the cyclic plastic zone size beneath the fracture
surface, from the relation between the number of spots in a Debye-Scherrer ring and the depth from
the fracture surface. The stress intensity factor range AK can be measured from this relation.

X RAY FRACTOGRAPHY ON FATIGUE FRACTURE SURFACE OF STEEL
Yasuo YOSHIOKA® !, Koichi AKITA” 2, Toshihiko SASAK1” ® and Koichi KAWASAK1" *

01 Department of Energy Science & Engineering, Musashi Institute of Technology, © 2 Department
of Mechanical Engineering, Tokyo Metropolitan University, © ® Department of Material Science &
Engineering, Kanazawa University, © 4 Engineering Science, Niihama National College of Technology
Photon Factory Activity Report, Vol.16B, (1998110 ), p-165. (1999.11000)

X-ray fractography is a powerful technique for failure analysis of machine components or
structures. For example, the maximum stress intensity factor Kmax can be estimated from the plastic
deformation depth which can be determined by the depth distribution of the residual stress or the



x-ray line broadening of the diffraction profile near the fracture surface.

The residual stress of the fatigue fracture surface was general ly measured by using an X-ray stress
measurement method called "sin?yy method ". It is assumed in this method that the distribution of
stress is constant within the penetration depth of x-rays and strain vs. sin®) diagram shows a
straight line. However, sin?p diagrams with curvature were sometimes observed and this fact shows
the existence of steep stress gradient in depth direction beneath the fatigue fracture surface.
It is important to clarify the real residual stress distribution near the fatigue fracture surface
for analyzing on the generation of residual stress and developing the estimation of the stress
intensity factor range AK.

In this study, the residual stress in consideration of stress gradient on the fatigue fracture
surfaces were measured by using synchrotron radiation (Photon Factory, BL-3A) with three different
wave lengths. Also fatigue crack propagation tests were carried out under constant amplitude loading
on low carbon steel compact tension type specimens.

Sinp diagrams measured on the fatigue fracture surface shows some curvature especially at high
Y angle region. It means exist of steep stress gradient in depth direction of the fracture surface.
The residual stress distributions on the fatigue fracture surface were shown, considering stress
gradient with depth in calculation of the stress. This time residual stresses are different with
stress ratio R (Pmin Pmax). Although in old papers the effect of R on the residual stress
distribution was not observed when the sin®y method was adapted. If the maximum stress intensity
factor Kmax is known, the stress intensity factor range AK can be estimated from figures.

ALPHA-ANGLE BASED X-RAY STRESS MEASUREMENT WITH SYNCHROTRON RADIATION

Toshihiko SASAK1" !, Yasuo YOSHIOKA® 2, Koichi AKITAP 3, Koichi KAWASAK1® “ and Yukio HIROSEPF !
01 Department of Material Science & Engineering, Kanazawa University, © 2 Department of Energy

Science & Engineering, Musashi Institute of Technology, © ® Department of Mechanical Engineering,

Tokyo Metropolitan University, " * Engineering Science, Niihama National College of Technology
Photon Factory Activity Report, Vol.16B, (19981 0), p.144. (1999.1100)

Using two-dimensional detector, it is possible to determine stress in polycrystalline materials
through i1ts Debye-Scherrer ring. This technique is called alpha-angle based X-ray stress
measurement in order to classify the conventional sin?{y method. This method is suitable to
determine stress in coarse-grained materials. The Debye-Scherrer ring becomes to be uniform by
performing the line measurement because of the increase of the number of crystals diffracted due
to the increase of the irradiated area. As a consequent, accuracy of strain determination becomes
to be better and more exact stress can be obtained. Synchrotron radiation source is expected to
be a powerful tool for the present experiment and to supply a sufficient result.

In the experiment, carbon steel was used as a specimen and 211 diffraction was used. The wave
length used was set to be A [00.22909nm. The material was heat-treated to be possess mean grain
size of about 200um. Experiments were carried out at Photon Factory, BL-3A, and an Imaging Plate
was used as a two-dimensional detector.

By the point Debye-Scherrer rings measurement, it shows some non uniform distribution in
diffraction intensity. When the line measurement of 10mm was performed, it shows uniform
distribution of diffraction intensity. The line measurement of 5mm was also done and each measurement
was performed three times respectively. Through the image processing of Debye-Scherrer ring,
distribution of the diffraction intensity in the direction of the ring radius was obtained for all



central angles of each ring. Strains along the circumference of the Debye-Scherrer ring were
determined from the diffraction profiles with the half value breadth method and then the stress
was calculated using the cosa method. When the irradiated line is more than 5mm, stress values
hold around -300MPa level with small scattering, whereas those for the point measurement have large
scattering and shift to the compressive side. The result of the point measurement is caused by a
spotty Debye-Scherrer ring. The result shows that the distance of the irradiated area should be
more than 5mm in order to obtain exact macro stress in the material. The measured compressive residual
stress of -300MPa is due to the polishing of the surface of the specimen which was done when the
specimen was prepared.
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Enantioselective Hydrogenation of (E )-a-Phenylcinnamic Acid with Cinchonidine-Modified Pd
OTiO,: Influence of Solvents and Additives
Yuriko Nitta (Niihama National College of Technology)
5th International Symposium on Heterogeneous Catalysis and Fine Chemicals
September, 1999, Lyon, France

The use of solvents with higher solubilities for the reactant and the product results in higher
enantioselectivities. Addition of a small amount of water to nonpolar solvents, or the addition
of amines, especially benzylamine, to the reaction mixtures enhances not only the activity but also
the enantioselectivity. The relative acceleration of the reaction on modified sites is
attributable to the effective desorption, aided by the added base, of the hydrogenated molecules
from modified sites.
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