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A FIGURE 1

Front view of the Israel Ceramic and Silicate Institute,
located at Technion City — the new campus of Technion,
Israel Institute of Technology. The Institute is cosponsored
by Industry and Government and serves manufacturing
members in the fields of mineral raw materials, ceramics,
refractories, glass, enameling and cement. The Institute’s
Laboratories constitute an expansion of the former Ceramic
Research Association’s Laboratory. The top floor of about
330 square meters and a pilot plant wing (seen in rear view
Figure 2) were added to the existing building.

FIGURE 2 »
Israel Ceramic and Silicate Institute, rear view. In fore-
ground is new pilot plant area.
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On the pages opposite this text are illustrations of the
laboratories and major pieces of equipment accompanied by
explanations. The main entrance is on the first floor (see
Fig. 8). The offices are on this floor, which also contains
branch laboratory space. Below is housed heavy equipment
including crushing and grinding equipment, mixers, extruders,
and furnaces. The top floor contains the services common
to all the branches: library and information service on one
side, while on the other are located the chemical laboratories,
spectrographic laboratory, X-ray room, petrographic and
microscopy laboratory and the thermochemistry area.

The new area of the building — top floor, stairs and
pilot plant wing — totals 430 square meters. The cost of
construction and installation of all equipment will be approxi-
mately IL. 285,000 (average of approximately IL. 660 per
square meter). The total net area of the laboratories of the
Institute is now 760 square meters and is subdivided as
follows: laboratories 60%, library and information center
14.5%, corridors and services 14.5%, and offices 11%.

The establishment of the Institute during the three year
period ending May 1965, is being jointly carried out by the
United Nations and Government of Israel, with the Ministry
of Commerce and Industry as sponsoring Government agency.
During this establishment stage, the United Nations Special
Fund is contributing $ 291,000 of which § 200,000 is for
equipment, the remainder for the services of the United
Nations Project Manager and Director, fellowships and con-
sultants. Expenses for the expansion of the building, installa-
tion of equipment, and operating budget during this growth
stage will be financed by Government and industry, which
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< FIGURE 3

Plan of ground floor and pilot plant area. This floor contains
equipment for processing at room and high temperature as
well as heavier testing equipment, and storage for raw
materials and large size samples. Among the pieces of equip-
ment on this floor are: jaw crusher, disc pulverizer, ball
mills, Ro-tap sieve shaker, Simpson mixer, blunger, filter
press, vacuum extruders, 50 ton hydraulic press, Carver
press, electrical furnaces for firing of small samples, diamond
wheel cut-off machine, and diamond-core drill for prepara-
tion of samples for special tests, green strength tester,
hydraulic strength testing machine, a large oil fired furnace
for testing whole refractory bricks under load up to 1450°C
according to ASTM standards. Pictures of some other
equipment on this floor are shown in figures 4, 5, 6 and 7.
Among the major pieces of equipment still awaiting arrival
are a pilot plant size enameling furnace, a crucible rotating
hearth furnace for melting of glass and more strength
testing ; equipment.




will continue the operation of the Institute after this estab-
lishment stage.

The governing body of the Institute is a Council of
16 members, 10 of whom are representatives of member
The chairman of the Council is from industry.

There are now 23 member industries of various sizes
with a total annual turnover of approximately IL. 120,000,000.

The running budget of the Institute is covered in two
parts: (1) direct contributions and
(2) income from paid work. The
direct contribution is composed

industries.

Paid Projects
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At the present time the staff
of the Institute consists of 16 full
time and one half time employees
as follows: The United Nations
Project Manager and Director, 10
full time and one half time technical staff including six graduate
professionals, and five non-technical staff. Of the six graduate
professional staff one is the librarian and information officer.

In order to better understand the activities of the
Institute it is worthwhile to examine the distribution of the
income of the Institute during the first two years. This can
be done via the diagram shown above which also includes
the forecast for the present fiscal year.
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A FIGURE 4

From right to left: gas-air fired pilot plant size kiln to 1760°C, temper-
ature program controller, zirconia lined gas-air-oxygen fired furnace to
2200°C, and box type super Kanthal electrical furnace to 1600°C. The
temperature program controller may be used with either the pilot plant
kiln or the zirconia lined furnace.

FIGURE 5§ »
Alumina-lined oxy-acetylene furnace for temperatures to 1800°C. This
test furnace is used for the determination of the ‘“Pyrometric Cone
Equivalent” (P.C.E.) of clays and refractories. The materials to be tested
are shaped into small triangular “cones”, cemented onto an alumina
base (shown in the hand of the operator) and placed on a rotating
hearth in the furnace. While the test cones are heated up in the furnace
at constant rate, their deformation behavior is compared to that of
standard cones with known deformation temperatures. An almost iden-
tical furnace is also available for firing of small samples to 1800°C.




Despite the increase in absolute values the diagram
shows that the percentage of direct subsidy dropped from
86%0 in 1962/63 to 68.2% in 1963/64 and is estimated at
59.5% for 1964/5. Also note the sharp increase in percentage
income from paid work viz. from 14% in 1962/3 to 31% in
1963/64 and estimated at 40.5% for the current year. Of
particular interest is the fact that the forecast shown for
1964/65 does not include the new research proposals that
have been submitted. When and if these are approved they
will increase the percentage income from paid work above
and beyond the forecast.

What are the activities of the Institute? Tests and
investigations include many chemical analyses, strength
testing and many other standard tests. Frequently requests
are made for dilatometer tests which measure linear thermal
expansion in order to determine ability to withstand thermal
shock or to properly fit glazes and ceramic bodies. Such
tests also reveal any undesirable phase changes. In such
cases differential thermal analysis can be used to supplement
the test. This measurement is more sensitive to phase
changes than the dilatometer test. Since the Institute’s newly
acquired X-ray diffraction equipment has been put to use
and its potentialities for mineralogical analyses have been
discussed with members of industry, the number of requests
for phase studies by means of X-ray diffraction has increased
considerably. This tool is also being applied in a project on
stabilization of soils by means of lime and bitumen which
is being carried out by the Soil Mechanics Laboratory at the
Technion. The Institute is aiding by determining the minera-
logical composition of the soils and the changes (if any)
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A FIGURE 6

SM-12 electric furnace. This box type electrical furnace, heated
by molybdenum-disilicide (Super Kanthal) vertical elements,
serves for general-purpose heat-treatment up to 1600°C. The
photograph shows the removal of fired test pieces of several
flint clay compositions from the furnace.

FIGURE 7 »

High-temperature load-test apparatus, used for performing the
refractoriness-under-load test according to German standards.
A small cylinder is cut from the refractory brick to be tested,
and placed in the furnace under a constant load of 2 kg/cm?®
While the furnace is being heated at a constant rate, the
deformation of the test-piece is recorded.
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taking place in them by the process of stabilization. Short
also include trouble shooting
problems. In one case for instance a serious defect appeared
in a product and the manufacturer claimed that impurities
in a raw material caused the trouble. A few hours of X-ray
diffraction work together with a quick chemical test for
magnesia proved that the undesirable material could not
have come from impurities associated with the ordinary raw
material. The final step was to synthesize the defect by
adding the suspected foreign material to the product before
firing. X-ray diffraction studies of the synthesized defect
confirmed the original diagnosis which pointed to a con-

term investigations some

tamination source other than the raw material supplied.
Unfortunately such clear cut cause and effect does not
always result when trouble shooting.

Another piece of equipment which is being sought
after by the ceramists is the gradient furnace shown in
Figure 14. They have found that inexpensive and rapid
determination of the maturing temperature of a ceramic
body can be made with this.

An examination of the raw materials available in Israel
indicates that there are good chances for the development
of refractory products based on local raw materials, such as
flint clay from the Negev or magnesia from the Dead Sea.
Work has already been done in these areas and more is
planned. The research that has been done already includes
(1) a study of the effect of iron oxide on the mullitization
of flint clay (started by the Ceramic Research Association),
(2) a study of the sintering of pure magnesia, (3) participation
in a study of the effect of the addition of bentonite from
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< FIGURE 8§

Plan of first floor. This floor has the main entrance
to the building, includes the offices and the glass and
enamels area. Among the standard enamels tests for
which equipment is available at the Institute are:
reflection — including color determination by tri-stimulus
filters — specular gloss, adherance test, torsion test,
abrasion test in which extent of abrasion is measured
either by weight loss or by loss of gloss, button flow
test and acid resistance.



the Ramon Crater to refractory bodies and (4) a study of
the possibilities of using alumina produced by the Aman
process for ceramic purposes. All of these projects produced
very interesting results. A report on the effect of iron oxide
on the mullitization of flint clay has been distributed to
members. The work on sintering of magnesia was financed
by the Dead Sea Works and was carried out at the Institute
for an M. Sc. dissertation at Technion by a Dead Sea Works
staff member under the supervision of an Institute staff
member. The results were presented in a paper given in
April, 1964 at Beersheba at the Fourth Ceramic Convention.
Continuation of the research in both projects is warranted
and the Institute is looking for means to enable this. The
results of the research on the effect of bentonite additions
on refractory bodies which was carried out to a great extent
at the laboratories of the Institute were also presented at
the Fourth Ceramic Convention. It appears that a certain
percentage of bentonite addition increases the strength of
the refractory product without appreciably reducing the
refractoriness-under-load. X-ray diffraction investigations of
the fired product revealed a significant effect of the bentonite
addition on the quantity of mullite and glassy phases
formed.

Possibilities are now being considered for developing
a program for longer term research on the utilization of
flint clay from the Negev and magnesia from the Dead Sea.
The Institute is also actively participating in the Standards
Committee on Refractories and is also carrying out a con-
siderable number of standard tests of refractories according
to Israel and other standards.
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Y FIGURE 9
Plan of second floor. This floor houses the library, the
analytical laboratory, X-ray room, emission spectrograph,
microscopic laboratories, thermal measurements, high tempe-
rature viscosity, and other physical properties. Some details
are shown separately in the following pictures.
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A survey of the local requirements for refractory bricks
has been undertaken by the Institute at the request of the
National Council for Research and Development.

The Institute is active in the Standards Committee on
Sanitary ware, and is now engaged in developing new
standard test methods for products in this branch. One of
our members manufacturing dinnerware is utilizing the
services of our laboratories in developing a new product.
Another member is co-financing — with the National Council
for Research and Development — a project for the develop-
ment of a structural clay product from local raw materials.

Activities in the area of enamels include participation
in the Standard Committee for Bathtubs, the introduction of
the use of newly arrived enamels testing equipment and
examination of their suitability for incorporation into Israel
Standards. A research proposal for enameling of a certain
equipment product of a member industry using a new
process has been formulated and submitted for financing.

Close contact has been established with the cement
factories and some of the problems in the use of refractory
materials in the production of cement have been reviewed.

Cooperation with the cement factories is anticipated
in carrying out a research project on improvement of the
slurry handling in the wet process.

A close working relationship has been established with
two of the glass companies. In particular a long term project
to improve the colorlessness of glass has been in progress.
This project includes study of factory conditions such as
the chemical composition of raw materials and glassware,
fuel analyses, furnace atmosphere analyses, and other con-
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FIGURE 10 Specialized library and Israel’s information center for the ceramic and silicate fields. The active information
service is carried out in cooperation with the Information Center of the Israel National Council for Research
and Development. Table of contents of the more important current periodicals available at the library are
issued monthly to members. Literature surveys in the specialized fields are made on request. About eighty
periodicals, mostly specialized, from all over the world are currently received.



ditions which have a bearing on colorlessness of glass.
Concurrently work has been undertaken at the Institute
laboratories to measure the degree of colorlessness objectively
by use of a spectrophotometer and other means. As an
outgrowth of the raw materials aspects of this project, work
has been initiated by the Institute and the glass factories
to explore the possibilities of improvements in purifying
local sand at a reasonable price. Via contacts with these
factories the Institute is also able to help with other problems
such as those involved in the use of refractories.

Links with industry have been developed up till now
mainly through personal contacts. Future activities will aim
at greatly strengthening these contacts which were limited
during the early stages because of the necessity of consolida-
tion of the work within the Institute with a small staff.
Nevertheless it is worth noting that already close ties have
been developed with certain factories, including new mem-
bers. The 4th Ceramic Convention which took place from
March 30 to April 1 of this year in Haifa and Beersheba, and
was organized by the Institute with the sponsorship of the
Ceramic Research Association, contributed to the strength-
ening of ties with the members from the Ceramic Industry.

One of the systematic means of contacts with industry
which started operating only last January has already shown
significant signs of success. This is the information service
which provides a monthly “List of Articles in Periodicals on
Ceramics, Glass, Cement and Enamels.” The service also
furnishes photocopies of papers from these periodicals to
members for a nominal fee. The list covers 44 journals
out of 80 which are currently received at the library. The
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FIGURE 11 A

Ultra violet and visible, large glass and quartz emission spectrograph. Used for spectrochemical analysis, (1) Qualitative, including
detection and estimation of trace elements, (2) Semi quantative, for minor constituents and (3) Quantitative for analyses of a more
repetitive nature. A small sample, usually in powder form, placed in a small cavity in a graphite electrode is located in the
enclosed stand (near operator’s head) together with a counter electrode. The sample is being excited by an arc or spark which is
carefully controlled by the source unit in the foreground. The radiation emitted by the excited sample is directed into the spectro-
graph (background) in which it is analysed by a prism into its component wavelengths. These are projected onto a photographic
plate on which the emission spectrum is being produced (see insert). This spectrum is analised to obtain information about the
identity of the species present in the sample (by identifying their characteristic lines) and about the relative abundance of each
species by comparing the optical density of the corresponding lines. This method is sensitive to very small concentrations of many
elements on the order of parts per million. For this work processing of the plates should be done under carefully controlled
reproducible conditions and for better results recourse should be made to some suitable optical aids, such as a spectrum comparator
and microdensitometer.



first three months served as an experimental period and, on
the basis of its enthusiastic reception by the members, this
service will be continued. It appears that some other Institu-
tions are now considering such a service for their respective
areas. This service is being furnished in cooperation with
The Center for Scientific and Technological Information of
the National Council for Research and Development.

In conclusion, it should be noted that the Institute is
still at the Leginning of its development and only a small
portion of its potentialities as an Industrial Research Institute
has been realized so far. It is Ilope(l that this occasion of
the official opening of the new Laboratories will serve as a
milestone on the way towards [)roa(lening and deepening the
ties between the Institute and Industry, to enable the better
utilization of the Institute for the benefit of industry and

the greater industrial development of Israel.
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FIGURE 12

Double Beam Spectrophotometer for Near UV,
Visible and Near Infra Red with flame and
reflectance attachments. Equipment is used for
analytical work, for light transmission measure-
ments (e.g. color of glass) and for reflection
measurements (e. g. white or colored tile, white
cement, opaque enamels).



13 /00 X >
nwnwn X—1Mp SwomypinTia amay (K) XTINpA NMTILpan IR mypaery Ty
TYDITTIR A AR nyeaph omw Myr mSwa omvim 0% mmn Swonmbham kb
XT17p2 NMIEpED bk Q) Jmre YW nrynmboiv MR pws oppbn Ywo omn
PTAIM MMAAW NN K MK MY 9Y!|1 12 MIDK I50nn DWankKR MAT NIwhRnD
,AUMVPIETTT A¥I POYWY XT17p YW MUIAAT T NNnT 1m0 5N K pyin ayna Kynl
WNIDIK ]DIKA NRWII NN MMpn Nnyy 03T D 9K XTaap Ywommibx omon 1w
Ly MYRMDIRA DK UMY DA DR Dpm N Swopne Tva R e 2 Yy

DM [TTMINNAST NWIRAAT NS N

Y 14 ‘0N %
DER MY TDTW KN 9YA N AT YW Tpan T oy 15000 TV DIRAY LAKTTI LN
s 51BY NNY AwsK Or MMANa Lmyp awb Motmn Yy 9pian miviony Son oy
nEMYY TRIRANA TILIDALA DK TARK DM ¥12p5 73 vy oA Yw 197KY mnw nMmuvionoa
M2 NTI9T 1AW NIMLASRLA DINN NYEpY DA wawn MNT SRNK IR TN map i
(T¥pIBTMVIAT) W avnb

FIGURE 13 A

Equipment for (A) X-ray diffraction and (B) X-ray spectrochemical analysis. (A) Dif-
fraction work is used for mineralogical analysis of raw materials, intermediates and
products, determination of crystal structure, orientation and particle size, as well as
for research on phase transformations, on processes and products. (B) X-ray spectro-
chemical analysis is a tool for rapid, non-destructive elementary chemical analysis.
Samples may be liquid or solid. Enables quantitative and qualitative analysis of
elements above number 12.

In the foreground is the X-ray generator. The operator manipulates the X-ray
diffractometer in which the sample is being probed by the X-ray beam. The informa-
tion is being fed automatically to the circuit panel on the right and is recorded
continuously on the chart paper. Identification of the peaks on this chart yields
information about the crystal phases present in the sample, The heights of these
peaks represent the quantitative information about the mineralogical composition
of the sample.

< FIGURE 14

Gradient Furnace and control to 1500°C. A horizontal tube furnace with a known
temperature gradient along axis. Used for treating simultaneously various parts of
the same sample at different temperatures. One such experiment gives a good
indication of the proper maturing temperature of ceramics and enamels. The furnace
is also used in the determination of the Devitrification Temperature of glasses.
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FIGURE 15 A

Recording Plastograph using an X-Y recorder and strain gage equipment together
with a home made unit to measure plasticity of clays. The clay-water mixture is
made into an tube and stress-strain curves in shear are recorded in a attempt to
obtain a physically meaningful measure of the plasticity of the clay. The plots
on the recorder show results of some preliminary experiments. The ordinate
(vertical) designates torque and abscissa-angle of rotation.

< FIGURE 16

Silica Tube Dilatometer for measurement of linear thermal expansion coefficients
of materials from room temperature to 1150°C. Comparison of expansion curves
enables matching of glazes on ceramic bodies or enamels on metals. Another
application is the evaluation of thermal shock resistance of glass or ceramic bodies.
A dilatometer is also available at the Institute for measurements up to 1500 °C,
which can be used under vacuum or controlled atmosphere. Equipment for other
thermal measurements include high temperature Differential Thermal Analysis
(DTA) upsto 1500 °C for ordinary and controlled atmosphere. A Thermobalance
(TGA) and a High Temperature Shadowgraph are expected to arrive soon.




THE ISRAEL CERAMIC & SILICATE INSTITUTE

IS An Institute for Applied Industrial Research

OF The Ceramic and Silicate Industries, co—sponsored l)y the Government
AND ITS PURPOSE IS The advancement of and assistance to the member industries,
the (levelopment of the industrial potential of Israel and the fostering of the efficient

utilization of the raw materials available in the country for the industries within its realm.

The Institute was established in May 1962 as a
Special Fund Project of the United Nations and the
Government of Israel. The latter also represents the
interested industries. The existing laboratory facilities of
the Ceramic Research Association as well as its staff
served as a nucleus for the new Institute. The Ceramic
Research Association had been established in 1948 in a
small building in Haifa Bay. In 1957 its laboratory was
transferred to the new building at Technion City, which
had been built and equipped as a joint Project of U.S.O.M.
and the Government of Israel

TODAY. ON THE OCCASION

The work of the Institute now covers the ceramics,
refractories, glass, cement, enamels, and other silicate
products industries and the related raw materials. Accord-
ingly the Ceramic Laboratory has been transferred to the
Institute and a large expansion in building and equipment
has taken place in order to be able to serve the new
branches of industry.

Construction of the additional laboratories and pilot

plant was started in September 1962. The new equip-
ment began arriving towards the end of 1963.

THE OFFICIAL OPENING OF

THE LABORATORIES, THE INSTITUTE HAS THE HONOUR OF
INVITING YOU, VIA THE PAGES OF THIS BROCHURE, TO VISIT
THE LABORATORIES AND BRIEFLY SURVEY ITS ACTIVITIES.

This booklet ts written in Hebrew and English. Please turn the pages from right to left.
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