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1.

I flew from London to Tokyc on Wednesday 23 September and
arrived on Thursday 24 September in the aftermoon. I took

the bus to the Tokyo Airlines Terminal where 1 was delighted

to meet Professor Yoshito Kaziro, who had very kindly travelled

there to greet me.

. BHaving recovered from the jet lag occasioned by the flight,

I was pleased to meet Professor Kaziro again the next day and
to accompany him to his Institute in the Tokyo Medical School.
I delivered a seminar on 'Genetical approaches to the study of

carbohydrate transport' at 4 p.m. that afternoon.

. On Saturday 26 September, I had the pleasure of being enter-

tained to lunch by Professor Setsuro Ebashi, For.Mem.R.S. and

explored scientific matters of mutual interest.

. On Sunday 27, I met Professor Kaziroc at the Tokyo Monorail

Station and accompanied him on the flight to Sendai; I had
the pleasure of meeting Professors Imahori and Yoshukawa at
the Airport and thus made my first contact with the Japanese
Bicchemical Society. Mrs. Tamiva had kindly travelled to
Sendai Airport to greet us and to transport us to the Sendai
Tokyu Hotel, where we were staying. On our arrival we were
warmly greeted by the Congress President, Professor Goro
Kikuchi and the Professor of Biochemistry in the Faculty of
Science of the University of Sendai, Professor Nobuc Tamiya.
We had the opportunity of meeting other participants of the

Congress at an inforwmal mixer that evening.

On Monday 28 September, the Congress was officially opened by
Professor lTkhkuo Yamashina of Kvoto University, the President
of the Japanese Biochemical Scciety, and Professor Kikuchi,

who acted as local host. These official proceedings were

""l'E"'


yamada
タイプライターテキスト

yamada
タイプライターテキスト

yamada
タイプライターテキスト

yamada
タイプライターテキスト


followed by my plenary lecture on 'Regulation of carbohydrate
transport in FBscherichia coii 'y this also marked the first
lecture of the 54th Annual Meeting of the Japanese Biochemical
Society and was followed by over 1700 further papers and
lectures, as well as some poster presentations. This intensive
programme, spread over the remainder of the week, testifies to
the vigorous research effort in biochemistry and molecular
biology that is so characteristic of the Japanese scientific

gcene.

. 0o 28 September, I was privileged tc be a guest at a luncheon

meeting of Tohoku Japan-British Society (President: Professor
Nobuo Tamivya) at which H.E. the British Ambassador and Lady
Cortazzi were also present. It was a particular pleasure for
me to meet Japanese colleagues who had spent time in the UK in
scholarly work and who had retained affectionate memories of
those links. 1In a brief after-lunch speech, I was able not
only to express my thanks for the hospitality received but
alsc to assure my sudience that their colleagues in British
universities would greatly welcome a strengthening of ties
with Japanese friends and that mechanisms already existed for
inereasing the flow of scholars between our two countries. 1t

is our earnest hope that this will increase in future.

Tuesday, 29 Septembar, started off well with a working break-
fast with Professor Kasue Kagewa, who is both a personal
friend and scientific colleague and is at present the host aof
a member of my Department who is working with him at Jichi
Medical School for a year. I was able later during that day
to enjoy two excellent lectures by Professor D. Shemin

(North Western University) and Dr. H.G. Wood (Case Western
Reserve University) who, like me, were guests of the Japanese

Biochemical Society at the Congress.



8.

10.

An event particularly memorable for us followed Professor
Wood's lecture and the General Assembly of the Japanese
Biochemical Society: all 3 of us received the honour of
induction into Honorary Membership of the Japanese Biochemical

Society. This rare distinction is one we greatly prize.

The evening of 29 September was marked by a reception for
the members of the Congress, held at the Sendai Tokyu Hotel,
at which T was afforded the opportunity of meeting numerous
Japanese colleagues whom I had met during my previous visit
to Japan (March 1978) and/or I had come to know through
correspondence. 1 particularly valued the opportunity of
meeting again colleagues from Kyoto (particularly Professor
Osamu Hayaishi, and Professors Hirohiko Katsuki and Katsura
Izul) as well as numerous colleagues from Osaka, Tokyo,
Hiroshima, Sapporo and other Institutes of higher learning
too numercus to mention. If I may here record a purely
personal remark it is to regret that my knowledge of
Japanese was woefully inadequate and was put to shame by the
universally high standard cof English spcoken by all with whom

I came into contact.

On Wednesday 30 September and Thursday 1 October I had the
pleasure of meeting colleagues at informal and largely
social excursions; this combined the oppertunity of exchang-
ing ideas with my first visit to the beautiful countryside
in the wvicinity of Sendai. Professor Tsubel was host and
guide to a number of us, visiting the Matsushima region on
the Wednesday; Professor Tamiya very kindly gave me the
pleasure of his company on the following day and showed me
the mountainous area and some of the rural activities to the

west of Sendai.
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11. That evening, Professor Kikuchi graciously euntertained the
foreign guests of the Japanese Bicchemical Society to dinner

at the Japanese Restaurant Yaokume.

12. On Friday 2 October Professor Tamiva graciously brought me
to Sendai Airport to begin the return journey to the UK.
Having the opportunity to stay in Tokyo for 10 hours, I
alsc called on the British Ewbassy in order to have a detailed
discussion on matters of science policy with the First
Secretary {(Dr. Michael D. Rogers) and Science Counmsellor
(Dr. F. Graham Marshall); I also paid a courtesy call on
H.E. the Ambassador. These activities usefully occupied the
time before my plane left for London, which T reached on
Saturday 3 October in good time to attend a luncheon meeting

in Cambridge.

Although my visit was inevitably rather rushed I value
enormously the opportunity it gave me to attend the meeting
of the Japanese Blochemical Secciety and thus to obtain a
view of current biochemical activities in Japan. I wvalue
equally the informal contacts with Japanese colleagues which
this visit afforded me and am already exploring new avenues
of scientific research that were opened up in the course of
discussions of sclentifdic problems of mutual interest. And,
lastly, I wish to record my sincere gratitude for the gracious
hospitality that was accorded to me by Japanese friends,
such as Professor Nebuo Tamiva, and for the generous support

of the Yamada Science Foundation that made my visit possible.
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Since this was my first visit to Japan, it was of special

interest for me to meet with as many system and control

specialists as possible, in order to familiarize myself with

current activities in Japan.

In this regard, my visit was a

complete success as I had the opportunity to exchange views

with experts in Kyoto, Osaka, Nagoya, Kanazawa and Tokyo. Of

special interest for me were the conversations with Drs. Yamamoto

(Kyoto Univ.}, Matsuo {(Nagoya Univ.) and Furuta (Tokye Institute

of Technology), since their areas of speciality are gquite close

to my own, and it was possible to speak with them in some detail

about particular technical issues in realization theory, model-

ing and nonlinear system theory.

In addition to the system theory activity noted above, this

visit was very useful in enabling me to gain a broader view of

Japanese research and development, in general.

Of special note

in this connection was a visit with Dr. Kitagawa, director of

the International Institute for Advanced Study of Social

Information Science, a research organization supported by

Fujitsu, Ltd.

conclude that his institute and my own

From my discussion with Dr. Kitagawa, I c¢an

{YIASA in Vienna) have

many areas of overlapping interest that we plan toc explore in

the coming months.



In addition to my personal professional conversations with
control engineering specialists, this visit alsc enabled me to
meet personally (several times) with members of the Japanese
committee for ITASA. Of special importance in these meepings
with Professors Sawaragl (Kycto Sangyo Univ.), Kava (Uni%. Tekyo)
and Akashi (Kyoto Univ.}, was the topic of new IIASA projects
which would be of interest for Japanese industry. After a

putually productive round of discussions, I am now akle to

submit some definite proposals to the new IIASA Director.

Nen-Professional Aspects

A good part of my time during this trip was spent in becom-
ing more well acquainted with the Japanese country, people and
culture. In many ways, this was the most enjoyable aspect of
the visit for me, as I was able to gain a deeper understanding
of both the similarities and differences between Japan and the
West through many discussions and visits to ancient monuments
and temples. Unfortunately, one month is far too short to gain
any real understanding of any culture, but at least I have now

gained a kasis for future visits.

Conclusions

I feel that the investment in time of one month for this
trip to Japan was one that has pald tremendous dividends for me,
both personally and professionally. In almost every respect,
I have been strongly impressed by the work I have seen in Japan
and look forward to a stronger interaction with Japanese
specialists in the future, their mutual visits, jeint seminars

and other collaborative projects.
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"studies concerning the phase diagrams of alloys and their

relationship to various physical properties in multi-component

systems".

My stay in Japan, between August 20th and September 3rd, was

made possible by the financial support from the Yamada Science

Foundation.

three aspects.

The main reasons for my visit may be divided into

Firstly, I needed to assess the present status of the phase

diagram studies in Japan and, if possible, to nominate a suitable

scientist as a Category Editor for the phase diagram compilation

project.

This preogram is a world-wide effort co-ordinated by The

American Society for Metals and the National Bureau of Standards

to compile evaluated phase diagrams, crystal structure information

and related thermodynamic data, and to provide bibliographic

services related to these data.

of the binary phase dlagram evaluation project.

I serve as the editor-in-chief

We discovered

that Professor T. HNishizawa, of Tohoku University, is one of the

leaders in Japan in the field pertaining to the phase diagram

studies, particularly for the transition metal alloys.

Judging

from his response, his great interest in becoming invelved in

this project, as well as his well-established experience, I



expect him to contribute to the ASM/NBS program as a Category

Editor for the Co-based alloys. Further correspondence with

him will be needed to confirm and co~ordinate his contribution.

The second objective of my visit was to present tﬁe results
of my recent research at the 4th International Conference on
Rapidly Quenched Metals (R24) held at Sendai from August 23rd
to August 28th. My talk was to clarify the relationship between
the metallic glass formation and phase diagrams from the thermo-
dynamic aspects. The formation of metallic glass implies the
ability of being able to suppress the nucleatien and growth
cf the competing crystalline states from the supercooled liquid.
The easiest to compete is a massive~type crystallisation, which
is composition invariant. The more dlfficult to compete are

crystallisation reactions which involve the formation of seolute-

partitioning eutectics. The concept of the T, temperatures,
and their trends in the eutectic regions:of phase diagrams,
can be used to indicate the natural limits of the composition-
variant reaction, and is therefore of interest in assessing
the glass forming ability. I discussed in detail the possible
relationships between the T, temperatures, the stability ang
composition of the phases present in eutectics, paying particul-
ar attention to multi-component alloy systems. My talk was
well received and some 75 scientists requested to receive a
preprint copy of my presentation. The same talk was given
later at Tohoku University and Toychashi University of

Technology.

Thirdly, this visit has provided me with an opportunity
to interact with many Japanese scientists in various fislds.
Among them was, my colleague, Professor U. Mizutani, of Nagova
University, with whom I discussed the electronic structure and

electron transport properties and stability of metallic glasses.



wWe could extend our discussion to possible future jJjoint research
on metallic glasses, particularly in connection with the T,
evaluation and comparisons with the known glass formation
regions. During my stay at Sendai, I paid a visit to Prof.
Masumoto's laboratory and could see his unique apparatué for
liguid quenching of alloys. Fruitful discussions were alsc

held with Profs. T. Masumoto and K. Suzuki, of Tohoku University,
on the various aspects of metalliec glasses. At Nagoya University,
where I stayed for all the remaining days except the periods
during the RQ4 conference and the visit to Toychashi University,
I was able to exchange cpinions and views on the phase diagram
studies in Japan with Prof. ¥. Iwama and Prof. T. Imura. From
Professor Imura I learned about his recent work on crystal
structure dislocations with the use of one million volt electren

microscope available at Nagoya University. I saw a film of

dislocation movements ih gquite dense foils, and I intend to
acquire this film teo use in my lectures to students at the
Carnegie-Mellon University. Professor Iwama acquainted me with
some of his recent work on thermomagnetic studies related to

spinodal decomposition in Ni-Cu-Pd alloys.

All these interactions greatly contributed not only to the
phase diagram compilation project, in which a Japanese binary
category is now very likely to be involved, but also to my own
research projects and my increased understanding of Japanese
science and technology. I wish to thank the Yamada Science

Poundation for their generous grant.
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Report

October 5th, 1981
H. Wollnik

Since mere than ten years Prof. Matsuda and I keep in close
scientific contact and from time to time we both try to cooperate
if one of us can stay at the other laboratory. The direct
result of this rather fruitful cooperation has been fourteen
gcientific publications which in my view were very important

for the development of mass spectroscopy.

Since several years our interest is focused on the develop-
ment of mass spectroscopy for heavy organic molecules with its

potential applications to medicine and pharmacy.

With classical mass spectrometers consisting of magnetic
and electrostatic sector fields one can, however, investigate
molecules of only limited weight. For a normal size magnetic
sactor field of 0.3m deflection radius one namely finds the
recordable ion mass as:

M= 4300'32/U

with the magnetic flux density B given in Tesla and the ion
energy U in kilo electron volts. $§Sinece U cannot be reduced
much below two kilo electron volts and B not increased much
above 1.4 Tesla ions with masses of more than 4000 atomic mass

units can not be recorded.

Using a time of flight mass spectrometer on the other
hand of perhaps one meter flight path one finds an ion mass
M~ 0.2'U'T2
with U being again in kilo electron volts and T being the flight
time in microseconds. Since thers is no limit on the recordable
flight time one thus can determine by this technique the masses

of extremely heavy ions.



Though such systems in principle are simpler than the
classical magnetic mass spectrometer, they have not been develop-
ed yet to a high degree of performance. The reason prcobably is
that thirty years ago when magnetic and time of flight mass
spectrometers were still competing electronic time meaSurements
were still difficult. Today when electronic time measurements
can easily be done with great precision Prof. Matsuda and I
feel that it would be very much worth while to develop time of
flight mass spectrometers to precision instruments which are

especially suited to the analysis of heavy melecules.

One step in this direction is the calculation of £light
times for ions which do not start exactly at the same point,
fly along relative to each other inclined trajectories and at
slightly different velocities because of slightly different
initial energies. A first order calculation I had performed
already a few years ago together with Prof. Matsuo from Osaka.
A relatively involved second order calculation I had started
together with Prof. Matsuda a year ago when I had the opportuni-
ty to invite him to come to Glessen for two months. This work

we could finish now and we hope that a corresponding scientific

article can be published scon. We both hope that using these
results one can device a time of flight mass spectrometer which
should have an equally good mass resolving power than a classi-

cal magnetic system, however, with unlimited mass range.

During my short stay in Osaka I have tried to contribute
also to ancther task directed towards the mass analysis of heavy
molecules. Since the mass spectrometry of such melecules, in
this case large peptides, is a relatively new technigue the
evaluation and interpretation of the corresponding mass spectra
is still mostly done by paper and pencil calculaticons. As in

many other fields, however, alsc here a computer can be helpful
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Report

September 13 - 26, 1981,
Paul L. Richards
Nagoya University, Sept. 14 = 19

Hayakawa, Matsumoto and group - discussions of IRTS and

related projects.

Ogawa and Hayashi - superconducting receivers for radio

astronomy .

Tanaka — infrared spectra of organic conductors.
Tsukishima, Fujita - infrared Plasma diagnostics.
Physics Colloguium - "Infrared Measurements of the Spectrum

of the Cosmic Microwave Background", Sept. 18.
Lecture at Plasma Institute - "Detector techniques for Fax

Infrared and Millimeter Waves", Sept. 19.

U.S. Office of Naval Research, Tokyc, Sept. 20

Y.B. Kim - discussions of U.5, - Japanese sclentific

exchange .



Tokyo Astroncomical Observatory, Sept. 21

Inatani and Hasegawa - discussions of heterodyne receivers.

Lecture - "Infrared Measurements of the Cosmic Microwave
Background. .
‘ Lécture ~ "Sensitive Detectors for Near-Millimeter Wave-
,lengths™.

Tnstitute for Physical and Chemical Research, Sept. 22

Ohta and Kodaira - discussions of Josephson effect and

gquasiparticle superconducting hetercdyne receivers.

Kyoto University, Sept. 24

Okuda, Maihara - discussions of infrared astrophysics

Lecture - "Infrared Measurements of the Cosmic Microwavae

‘Back—ground".

Osaka University, Sept. 25

Yoshinaga, Mitsuishi - far infrared spectroscopy.
Fujisawa - Josephson effect detectors.

Yamanaka - Far infrared lasers.

Lecture - "Infrared Measurements of the Cocsmic Microwave Back-
ground;.

Lecture - "Sensitive Detectors for Near-Millimeter Wave-
lengths".
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Electron Faramagnetic Resonance Investigations of the Free

Radical Intermediates in Hydrocarbon Combustion Flameé

0la Claesson

INTRODUCTION

The work to be described, was carried out during the
period Nov., 1980-Nov. 1981 at the Faculty of Engineering,
Hokkaida University, under the supervisicn of Dr. 8. Noda and
Prof. H. Yoshida. The aim of the visit, as described in the
application to the Yamada Foundation of 22/10/1979, was "Electron
Paramagnetic Resonance Investigations of the Free Radical
Intermediates in Hydrocarbon Combustion Flames" with the aim
"to elucidate the mechanisms of the chemical reactions involved
in such flames", It was also planned to investigate new
polyatomic free radicals in the gas phase by using the combustion
in a flame technique, Preliminary research projects, as stated
in a report to the foundation 15/12/1980, included, in short,
effects of deuteration on the combustion of hydrocarbons, search
for excited sodium atoms and the burning of amino compounds to
look for new radical species.

Here will follow a report on what has happened in Sapporo

during the year, and how the work has progressed.
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RESULTE AND DISCUSSION

The work done can be divided inte two groups. One is
experiments carried out on equipment available at Hokudai on my
arrival, and two is the construction of a new burner.

Essentially, four experiments have been carried out on the
0ld egquipment, an equipment which is described in [1,2].

a} Search for the EPR spectrum of excited sodium atoms,

Ground state sodium atoms have been generated and their
spectrum described {3].

In our experiment, NaCl was burnt in a flame, and utilizing
both the flame-in-cavity and probe sampling EPR technigue, as
described in [1,2], spectra of the flame were rescorded. Although
the flame became strongly yellow on addition of NaCl, no signal
attributable to exciied sodium atoms could be detected. The
intensity is probably too low.

b} Detection of new species in gas phase EPR. The method
was a premixed Bunsen flame and probe sampling as described in
[2]. The combustion gases were mixtures cf acetone+airtamine and
methylamine, ethylamine, butylamine and iso-butylamine
were tried. A wide range spectrum of an ethylamine/acetone/air
flame can be seen in Fig. la. It shows the same characteristics
as the EPR spectrum obtained earlier from a methane/air flame[2],
The presence of H{zs], 0(3P3'1) and OH(2n3/2) is clearly seen.
Addition of the amine produces an additional strong signal from
N0(2ﬂ3/2). For the assignments, see for example [4]. Enlargements
of parts of this spectrum gave the signals of Figs. lb and lc.

These signals are present in all Fflames to wiich amine ig added.



They disappear if the flame is extinguished. The signal strength
varies with sampling position in the flame, and is strongest
at the tip of the flame, But, all in all, the signals are weak
and at present impossible to interpret.
¢} The effect of additives on a flame. It has long been
known that addition of chemical substances to combustible materials
can greatly influence the flame reactions [S}]. Probably the most
important aspect of this is substances who reduce the degree of
flamability, as this is related to fire extingushing and fire
prevention, Many studies have been made on premixed inhibitors
and combustion compounds. A Bunsen flame is, however, a double
flame and consists of an inner premixed flame and an outer
diffusion flame. Secondary air plays an important role in stabiliz-
ing the flame and the entrainment of secondary air and its diffusion
into the flame gases have a great influence on the flame {2,6,7]),.
We therefore studied if the amount of oxygen in the secondary air
affects the chemistry in a Bunesen flame. For this z burner in
which the composition of secondary air could be regulated was
constructed. The premixed combustion gas was a mixture of methane
and air, and the secondary air was a synthetic mixture of oxygen
and nitrogen. Measurements on this flame were;
1 flame height measured from close up color photographs of the
flame.
2 hydrogen atoms present in the flame were detected using the
flame-in-cavity methed [1].
3 excited radicals in the flame were studied by their emission
spectra which were recorded using a conventional emission

spectrometer,



Figure 2 shows that the height of the inner cone decreases with
increasing oxygen content in the secondary air, and as the apparent
burning velocity in the inner cone approximately is inversly
proporticnal to the inner cone height under ocur experimental
conditions [8], the apparent burning velocity thus increases. With
inereasing nitrogen content in secondary air the inner cone height
increases, indicating a decrease in apparent burning velocity.

The composition of the secondary air seems to affect the chemical
reactions in the inner cone which, therefore, is not a wholly
premixed flame.

The maximum spectral intensity of the hydrogen atoms was
found to depend drastically on the amount of oxygen in sacondary
air as can be seen in Fig. 3, while an inecreasing nitrogen content
has almost no effect. An increased nitrogen content thus results in
a decreased apparent burning veloeity but has no effect on the
amount of hydrogen, which indicates that even though the reaction
zone is broadended the chemical reactions are unaffected. The
oxygen content, however, apparently affects the chemical reactions
in the inner cone as the apparent burning velocity increases and
the hydrogen atoms decreases. At high 02 flow rates, ¢ atoms and
OB radicals support the flame as main chain reaction carriers,
while at low 0, flow rates hydrogen atoms play an important role
in the flame chemistry [7]. This is in consistance with the
chemistry of premixed hydrocarbon-air flames for different mixing
ratios of fuel and air [6].

Figure 4a shows the emission spectrum of a Bunsen flame.
Emissions due to OH, CH, and €. radicals and a broad continuum

2

due to C02 molecules are indicated in the Fig. [9]. Most of



the emission of OH, CH, and C2 in a Bunsen flame comes from the
inner cone of the flame, and the emissions due tc OH, CH, CZ’ and
C02 in premixed flames are due to chemiluminescences and not of
thermal origin [9]. fThe effect of the composition of the
seceondary air on these luminescences is pictured in Fig. 4b. The
emission intensities change with the oxygen amount in the
secondary air. The relevant reactions for these luminecences are

thought to be the following [9];

€, + OB ——>CH + CO (1)
*
CH + 0, ——> 0H + CO {2)
*
CgH, ———>Cg c, +H, (3)
*
0+ CO—>Co, (4)

These reactions, and the assumption that C2 and C8H2 radicals are
abundant in the fuel rich flame [9], and that the O and OH

radicals are generated by

0, + H —— 0 + OH (5)

2

[2] approximately explains the intensity variations in Fig. 4b.
The marked influence of the amount of oxygen in the secondary
air on the flame chemistry has inspired a project where the
above technigques are used to investigate the effect of inclusion
of several known flame inhibitors in the secondary air. So far,
only the addition of CF2C12 has been examined, the results can be
seen in Figs. 5a and 8b. It is seen that a small amount of CF2C12
in the secondary air acts as a flame inhibitor as the hydrogen
atom amount decreases and the flame height increases. The fact

that H-atom decreases is in line with the model where H is



removed by reaction with the halogen either directly

H + CF2C12——} HC1 + «CF,Cl (6)

or with created HC1

E + Bl —— Hy + C1 (7)

(7) is a fast reaction under flame conditions and can compete
with the chain branching reaction in the preflame region [53].

A similar type of work has been done on a methanol/air flame.
Experimental conditions same as [2]. As additive to the wmethanol,
H,0 was used. Concentration profiles for flames with and without
H,0 are shown in Figs. 6a and 6b. What is noticable on addition
of H,0 is an increase in OH and a decrease in 0 in the region
under 10 mm while H and 0, are mere or less unaffected. The
main preoducer of O and OH in a2 flame comes from reaction(5]),

hddition of H,0 probably adds the reaction
H,0 + 0 ———— 20H (8)

in the first 10 mm of the flame,

The addition of HBr to a methanol/air flame, on the othex
hand, should affect the flame by a reaction of the type (7)
whereby the amount of H atoms should decrzase. Figure 6c shows
the effect of addition of HBr. H, 0, and OH all decrease cn the
addition of HBr indicating that reactions other than of the type
(7) are at work. Two reactions which also explain the high amount

of Br atoms are

O + HBr ——> OH + Br (93



O + HBy —> H20 + Br (10)

where reaction {(9) must be faster. These reactions are still in

doubt, however.

The experiments so far have shown the need for a burner
which has an increased thickness of the flame front as this makes
a more detalled examination of this flame front peossible, i.e. it
increases the spatial resolution. A burner of this type is the
filat flame burner [7], which alsc has the added advantage of
having an almost laminar gas flow approximating the ideal ons
dimensional flame of theory. Such a burner is described in for
example [10]. Much of the year has been taken up with the
construction, or rather the efforts of making such a burner work.
The burner is pictured in Pig. 7. A detailed description of the
burner is given in the figure caption. Figure 8 shows the whele
burner system as it locoks now. Note the inclusion of a mass
spectrometer, an additien which is under testing. The main
problems have been lightening the flame and stabilizing it under
low pressure. These problems have been solved, and recent
experiments on a methanol/air flame have given the spectrum of
Fig. %9a, and the concentration profile of Fig, 9. The spectrum
is the same as that found previocusly for the same flame under
ambient pressure (2] and in Fig. 9b the broadening of the flame
front can be seen in the increased roundning of the profile as

compared te the profile in [2].
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Visits during the Year

Conferences

1

2)

The 1281 General Summer Meeting <f the Hokkaido Branch of the

Chemical Society in Kitami, Hokkaido 23/7/1981.

Speech presented by S. Noda; ESREER &k &RREERIGFREORE.
b

20t ESR Conference of the Chemical Society of Japan, in Osaka
6-8/10/1981.

Speech presented by 5. Noda; ESREC ZEB SO RESEROEHEED
RS,

Laboratories

1)

3)

1=

5}

Government Industrial Research Institute, in Magoya, Dr.
Iwasaki. Dr, Iwasaki has been known to us in Sweden as

one of theworld’s leading experts on radiation effects in

low temperature single crystals, among other things. I

wanted to meet him, discuss, and see his equipment.

Institute of Science and Industrial Research, Osaka University,
Prof. Hayashi and Dr. Yamamoto. This laboratory is reputedly
one of the largest radiation research laboratories in Japan.
Research Reactor Institute, Kyotc University, Prof. Higashimura.
Radiation Chemistry.

Sagami Chemical Research Institute, Dr. Uehara. Dr. Uehara is
doing Laser Magnetic Resonance in the gas phase. I wanted to
see, and have an explanation of the methed.

Nuclear Engineering Research Laborateory, Tokyo University,

Prcf. Tabata, Dr. Tagawa, Dr. Katsumura, and Mr. Kobayashi,

_.43.._



G}

This laboratory was also known to me in Sweden for its
radiation research., I wanted to see their picosecond LINAC
accellerator irradiation facility and discuss the possibility
of an experiment on the mechanism behind the isctope effect
in low temperature irradiation of n-hydrocarbons. The result
of the discussion was negative.

Faculty of Engineering, Tokyo University, Br., Shiroishi,

More radiation chemistry.

Industries

1)

2}

3)

4)

Rhoto Chemicals, Csaka. 2An interesting visit to a modern
highly sterile factory for the production of pharmaceuticals,
reputedly one of the most advanced in Japan.

Schlumbergexr Offshore, Nagaoka. The company uses highly
sophisticated physical measuring techniques for the in situ
measurement of different important parameters f.ex. pore
density and pressure during prospective drilling for cil.

A world leading company in its field.

Noritake, Nagoya. For my curiosity and pleasure, A porcelain
producing company whose model plant incorporates modern
production and old craftmanship.

Shipoyaki, Nagova. A beautiful old handicraft.
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Figure Captions

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1b

ic

b

S5a

5b

ba

6b

ac

EPR spectrum from combustion of an ethylamine/aceton
mixture in air.
Enlargement of a part of the spectrum in la.

Enlargement of a part cf the spectrum in la.

Height of the inner cone of a methane/air Bunsen flame
as a function of the amount of oxygen in the secondary

air.

Height of the hydrogen atom EPR line in a methane/air
Bunsen flame as a function of oxygen {0 ) and nitrogen

(®) in the secondary air.

Emission spectrum of a methane/air Bunsen flame.
Intensity of the emissions of 4a as a functlion of oxygen

in the secondary air.

Flame height of a methane/air Bunsen flame as a funetion
of the amount of CF2C12 in the secondary air.
Hydrogen EPR peak height of a methane/alir Bunsen flame

as a function of the amount of CF2C1 in the secondary air

2
relative the peak height when no CF,Cl, is added.

Concentration profile for a methanol/air flame.
Concentration profile for a 10% H20+methanol/air flame.
Concentration profile for a methanol/air and a HBr+
methanol/air flame. The lower of the two curves for

each species ‘refers to the flame where HBr is added.



9b

Drawing of the laminar flow, low pressure burner.

a}

b}
c)

d)

e}
£)
g}
h)
i)
3)
k)
1)

m)

spark plug for igniting the flame, enters the burner
housing perpendicular to the paper in hole b}.

marks the position of the spark plug.

burner housing.

burner part, housing and burner is movable at points
marked by arrows.

ceoling water in/outlets.

cambustion gas inlet.

stainless steel porous plate, 100 um.

cbservation window.

cooling water in/outlet.

hele for inserting the sample probe.

to rotary pump.

screw to regqulate sampling distance.

scale for marking sampling distance.

Layout of the whole burner system.

EPR spectrum of a methanol/air flame on the new, low

pressure burner at 0.18 torr.

Concentration profile of the flame in 9a.
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