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JINTRODUCTION

The Industrial Testing, Research and Development
Centre emerged from its earlier UN assistance
starting from the UNESCO Project "Industrial Test-
ingand Research Centre" and started functioning

as an organization from January 1974.

The Expert was assigned to the present Project
SYR/77/004 Strengthening Industrial Testing, Re-
search and Development Centre, by letter of ap-
pointment Post No. DP/SYR/77/004/11-17/F/31.3A
dated 25 July 1980 with Job Description as at
Annex No. 1.

The Expert's Mission was from 6 August to 5 De-
cember 1980, during which he was at the duty sta-

ion Damascus, 8 A R, from 9 August to 1 December
1980.

Tais report deals with the activities of Zdenko
Prijic, UNIDO Experv in Cement Plant Epgineering
ond Cement Technology. It covers the period of
his assignment to the Industrial Testing, Research
and. Development Ceatre, between 6 August and 5
December 1980,

Throughout the report reference to ITRDC means
Industrial Testing, Research and Development Cen-
tre, and G O C means General Organization for
Cement and Building Materials.
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SITUATION EXISTING WHEN THE EXPERT ARRIVED

The Laboratories

1.1

1.2

1.3

1.4

1.5

The expert found that laboratories for physical

and wechanical testing of ceument were generzslly L,
reasonably well equipped. Some deficiencies are o
given in Annex 2.

Chemical laboratories which is common to the
whole Centre including for activities on cement
are also very well equipped. ™

The job mostly performed in the field of cement
vas testing the quality of cement for conformity
to the Syrian standard on ceument.

Research activities and investigational work was
not performed at all.

Liaison with G O C and cement industry was not
strong enough.

The Counterparts

2.1

On his arrival the expert found the only staff

were his chief counterpart Mr. Kamal Sunbuli and

two assisting staff members: Miss Hana Karkoukli
and Mr. Samir Kazzaz with whom he mostly worked.
Dipl. Eng. Kamal Sunbuli is Chief of Mechanical

and Electrical Division in the ITRDC. He graduated
in Bergakademie Freiberg/La DDR in 1962 in metallur-
gy. He Jjoined ITRDC at the very beginning. He is
fluent in German and English.

Shetgraduated from Dsmascus University in 1977 as
a civil engineer, and joined ITRDC the same year
and has been working in the building materials gec-
tion ever since. ©She has started learning English
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2.2

Chemist Samir Kazzaxz completed a B.Sc Chemis-
try course at Damascus University and Jjoined
the ITRDC at the end of 1977. He is working
in building wmaterisls section of ITRDC ever
since he joined. He does not know English.

Up to expert's arrival both of counterparts

were responsible for *the work in physical and
mechanicel laboratory for cement testing. They
were able to perform all routine work concerning
the cement testing. The knowledge sebout cement
chemistry was inadequate.

Chenists in the chemical laboratories are well
trained to do anslytical work.




IIT FIELD VISITS

1.1

1.5

l.4

1.5

During his assignment the Expert made a number
of visits to Syrian cement factories together
with one or the other of his counterparts.

These visits were organized in close coopera-
tion with GOC, with the senior officials of
which the Expert had had a few meetings, talk-
ing about matters which are interesting for
both partners (ITRDC and GOC). At all times

he was well received from the top factory peo-
rle and got all requested data. The interest
ITRDC is taking in giving a strong industrial
thrust is also reflected from the fact that on

a one whole-day visit to a cement plant the
Project Manager Dr. Visvesvaraya and the f
Director-General ITRDC Mr. Mohamed Hisham -~
Sharafli also joined the Expert.

All the old factories, although built more than
20 years ago are still in very good condition
due to proper maintenance. Their production
is in excess of the installed capacity, because
of effective utilization of available time and
equipment.

The quality control of raw materials in all of
these factories is well and properly organized,
and it seems, from the only few checkings the
expert made, results are reliable.

All these factories work with raw materials of
very low lime saturation factor (LS®) and due to
this fact the quality of cement is not as good
es it could be with higher LSF. '

In the Rastan Cement Factory there is an enormoug
amount of water in the raw material slurry.
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1.6 Two new factories the expert visited were only
two to four years old. According to the aveil-
able data they are not working satisfactorily be-
cause of low utilization of capacity by time. It
seems that the main problem in both factories is
quality of equipuent.

Besides, many very important instruments, espe--
cially in the kilns, do not work. It is under--
stood that with the assistance of instrument main-
tenance and repair the Project is providing, ITRDC
will attend to such problems.

1.7 Special problem in the factories, which are using
x-ray apparatus for quality oontrol of raw mate-
rials, is the fact that these apparatus are not
used in the proper way. Besides, they are not

calibrated in the proper way, and results obtained
are not reliable.

1.8 All factories visited have adequately eguipped
laboratories.

1.9 Concerning mechanical and physical testings of
cenent the expert mnoticed that there is no uni--
formity in performing these tests, especially in
the sand used.

1.10 The expert also observed during his visits to all
factories, that knowledge about teﬂhnology and
....—ohemkstry-of _cement is not adequates—— - Cme—

1. 11 The visits indicated clearly that there as in- .
creased need for ITRDC's interaction and assistance,
because the expert was asked many times during his
visits if the ITRDC could provide msistance in

- ...some grgblems. . 6 .. T
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IV WORK DONE BY THE EXPERT

Taking into account all aforementioned under Sections
II and III, the expert made work plen for his four months
period of service (See Annex 3). The expert immediately
started to work according to this plan taking into account
the duration of each of the items of the plan.

/ 1.1 Prosram for uniform testing of cement_produced in Sy-

~ __;;g_was prepared (see Anmex 4). “Samples were “taken -
and sent to the factorleéN;hd to London. Up to the
time of writing this report the results are not avail-
able for verification, so the expert could not evaluate
tre results, but ITRDC's staff are now trained that
they can do this by themselves also.

1.2 Program for systematic and permanent control of the

quality of cement produced in Syria was prepared (See
Annex 5).

1.3 As a result of the meeting between ITRDC,GOC and the

expert, ITRDC started, under the guidance of the expert,

investigations of suitability of Syrian pozzolana for
production of Portland-pozzolana cement. In this Jjob
the expert found a way to initiate some investigational
vwork in the ITRDC, and in the same time to make some
liaison between the ITRDC and GOC (cement industry).
Although the results after 90 and 180 days could not
be available within the short period of the mission of
the expert, from the data on 3,7 and 28 days we can
say thet one of the pozzolamic material used in test
is good, and can be used for production of Portland-
pozzolana cement. (See Annex 9).

1.4 As a result of expert's visit to Rastan cement plant,
and his suggestions written in the report about this
visit (see Annex 7) concerning amount of water in raw
material slurry, ITRDC in close connection with the.
factory and the expert has decided to try to solve
this problem.

» oty

’./” R



1.5

Although there is no apparatus for particle size
neasurement in the ITRDC, which is very important
in the particular job, the expert has been able

to identify the speccific problem an” provide the
necesssry solution even without the need for this
equipment (See Annex 8).

The evaluztion of the sitmation in the cement in-
dustry in Syria by the expert was naturally sub-
Jjected to the constraints imposed by time and lan-
guage but within these constraints the expert had
a lot of talks with the factory personnel about
many things concerning technology of cement and
quality control of raw materials and cement. The
expert hopes that though these talks he convinced
the factory personnel about two important things:

a. That they must work with higher lime satura-
tion factor (LSF) in the raw mix.

b. That existing x-ray apparatus are not properly
used, and are not peoperly calidbrated.

With reference to this point the expert was in-

formed that an expert from Philips (producer of

x-ray appaeratus) will come to talk about the mat-

ter with the factories as well as the expert, bub

till the expert's departure he did not come.

TRAINING AND SEMINAR

As the counterparts were familiar with the equip-
ment in physical and mecheanical laboratory the
expert has been emphasizing most strongly during
his involvement with them that, at all times, the
work of ITRDC's ssaff must be exact and carried
out with precision. For this reason the expert
concentrated on correct use of equipment, correct
test procedure, sampling, etc. The expert held
numerous discussions about aforementioned matters,
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and on the more practial side, he worked with
his counterparts on many tests.

1.2 Storting September 1980 for the total of 25 days
during September the Expert trained four ITRDC
staff members in the following tests:

a. Test for compressive and tensile strength
of hydraulic cement mortars (improvement)

b. Test for normal consistency of hyiraulic
cement (improvement).

c. Test for setting time (improvement)

d. Test for fineness of raw material by sieves
by wet methods.

e. Test for pozzolamicity aczording ISO Recom-
mendation 863.

f. Test for soundness (improvement)

1.3 During his assignment expert gave numerous talks
to his counterparts about chemistry of cement. He
storted from the very beginning that is with cal-
culation of the raw material mix propertions and
proceed on. However, here the main problem is the
language and difficulties in communcation.

1.4 Towards the end of his mission the Expert partici-
pated in a Seminar and gave a talk on the research
into pozzolanic cements carried out by ITRDC. This
was well attended by local engineers amd concrete
technologists.,

VI  RECOMMENDATIONS

1. Industrial Services
The crux of the success of ITRDC is the quality and quan-
tity of 3ndustrial services it renders to the cement in-
dustry for its improvement. The lines on which the fol~
lowing field problems were solved by the Expert should be
a good demomstration for the counterparts to fuvllow in
future even after the departure of the Expert.
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2. Secving fuel and increasing capacity of the
cenent plant at Rastan by reducing water
content in slurry.

b. Increasing LST as related to the cement
plant at Rastan and Hama I by altering the
uix properties thus improving the final qua-
1isy of cement.

¢. Increasing the capacity of cement production

. in Syria by intmducing Portland-pozzolana cement.
2. Laboratory

2.1 It is iunerative that a Centre as ITRDC intended
as a ceatral laboratory correct testing conditions
wust be obligatory. Expert put his suggestions
about this matter. (See Annex 2).

2.2. In order to continue the useful testing, research
and Development work, the Expert recommends to buy
apparatus for pmrticle size measurement.

3. Staff
3.1 Stafi oeleotlon is the weakest p01nt in ITRDC..

s ———————

£

o ———

Flrst, rersonnel working in ITRDC should have an
interest in research and development work. It
should have high standard of education and train-
ing in particular fields, to be able to solve any
problen arising from reguest of the industry, or
problens associated with research work.
It will be necessary that ITRDC sets up somné sort
~.0f incentive system, so that it can attract the
-dﬂgﬁgigﬂ% nrofessionals to join ITKDC. The Expert
knows thot it will not be easy, but anyhow the
sooner it is implemented, the sooner ITRDC will
recch its proper position, and the industry will
be fully benefited from the facilities of ITRDC.
3.2 All staff connected with research ad development
work in ITRDC must know at least one foreign lan-~
guage, being eble to follow the technical iitera-
— “fure. Solution with translation services is not
he best one, because it is very difficult to find
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a tronslator with knowledge of all branches of in-

dustry, allowing him to choose which article is {

important, and which is not.
Organization ;
Building material industry is very well developed in
Syria and developing further. Very soon it will be ne-
cessary to control the quality of all of these products.
Existing organization of the building material section
of ITRDC will not be able to respcnd to this task. Ex- ;
pert suggests to organize a special testing and control
centre, for building material. The new Centre can de \
affiliated to ITRDC. Chief cf the new Centre should be /
responsible for all kinds of testing and certificsates /
issued, ¢t the same time being a liaison officer between :u-
ITRDC and all branches of building material industry.
It was understood that the Centre has, already suggested
by the Project Manager, putting up a new block of engi-
neering laborotories which would include a cement and
building material sections. It should have the facili- /
ties given in the final report of Mr. Bozanovic.

h

Standardizstion

Although the Expert was not involved in the problem of
standardigation, he feels that it is necessary to estab-
lish a group of the experts whose task it will be to
study the procedure and methohs included in the existing
standard, ond put their observations and suggestions to
improve the stendard. The grbup must be consisting of
persons fron cement industry, ITRDC and standardization.
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} 6. Training and Fellowship

The type of activities indicated .n Section V
should continue.

It will be profitable to send at least one per-
son from the building material section to some
institution for practice.

- VI CONCLUSION

As it can be seen from all aforementioned in this
expert's final report the vork foreseen in his work
plan has in fact been substa.tially performed.

According to the expert's opinion work performed in
ITRDC was very useful and this work it is hopeu will
continue. The Expert feels that once his recommenda-
tions as aforesaid are implemented, the industrial in-
teractions will improve and there will be even strong-
er linkage between ITRDC and GOC.

Cement Plant Engineering and Technology is an impor-
tant area requiring to be well developed in the con-

tent of the fa:i that the cement industry in Syria is__._
I

a major industry.
___--—’—"'-—-‘M-._—‘
It is good that an area which vas not given much atten-

tion has started to get the required attention due to
the initiatives taken by the Project Manager and the in-
terest shown by the Director General ITRDC.

The Expert has tried to do his best within his short
mission of four months; he is sorry he could not stay
for another two months as requested due to his official
and private commitments at home. The Expert is however
convinced that this is an area with high potential and
a longer UN Expert assistance for a year or more would
be desirable to achieve the developmental objectives.
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JOB DESCRIPTION
DP/SYR/77/004/11~17/F/31.3.A
Post title Expert in Cement Plant Engineering and Cement

Technology
Duration Four months, with possibility of return mission
Date re- As soon ~s possible
quired
Duty station Damascus, with possibility of travel within the
country }
Purpose of
project =
Duties The expert will be a member of an international

professional teem assigned to the Industrial
Testing, Research and Development Centre (ITRDC),
end will work under the supervision of the Pro-
Ject Manager and, in close co-operation with the
appropriate local specialists, will specifically
be expected to:

1. Assist in supervising testing, research and
development activities in the Centre with res-
pect to cement plant engineering and cement
technology, covering especially the fields of
rav ma*-rials, processes, plant operation and
nmainte .ce, cement technology.

2. Participate actively in the introduction of
research results into industry as vell as in
the elaboration of techno-economic feasibility
studies related to cement industries.

3. Co-overate with the General Organizetion for
Cement and Building Materials in studying the
existing cement plants and identify their
problems and how the Centre with its infra-
structural facilities can assist them in
meeting their needs.

4, Provide technicel edvisory services to cement
plants for the solution of their problems with
emphasis on improvement of specific unit
operations.

5. Formulate recommendations aiming at improving
efficiency of production in cement plants in
the country.

6. Undertake work programme at the laboratories
of the Centre and at the plant itself, aiming
at improving production, reducing cost, and
essuring ouality, with special emphasis on
optimum utilization of locel raw materials
and skills.,

| | i




QUALIFICA-
TIONS

LANGUAGE

ANNEX 1 (2)

7. Train local persoannel from the Centre
and Industry in the above tasks.

8. Carry out investigational studies, col-
lect data end information and under the
guidance of the Project Manager analyze
this information to formulate recommenda-
tions. Assist the Centre and Industry to 2
implement these recommendations.

The expert will also be expected to prepare
a final report, setting out the findings of
his mission and his recommendations to the
Government on further action vhich might be
taken

Engineer with extensive experience in the ope--
ration, maintenance, nuality control and pro-
ductivity improvement of cement plants.

English: Arabic an asset.




ANNEX 2

Expert Suggestions for covering deficiences.in
the ITRDC's Laboratories for Cement Testing

With reference to my suggestion concerning syste-
matic nuelity control of all cement produced in Syria,
it is necessary to promote the work and right conditions
in the Centre laboratory for mechaniccl and physical
testing of cement, as follows:

l. Maist cabinet.

A well made moist control cebiuet is essential in
cement testing in order to maintain the required
temperature and relative hiamidity. Exixtence of
vater containers does not necessarily mean high
relative humidity in the cabinet, so it is impor-
tant to remember that the moist cebinet must be well
insulated, and protected from draft.

Now in the Centre there is no adequate moist cabinet.
2. Storage tanks.

Storage tenks for test specimens must be of non-
corrosive material and must have racks for holding

the specimens vhich should be tested. During the
vater storage period the specimens should be complete-
ly immersed in water. Storage tanks must have some
kind of a temperature control device to keep thg vater
temperature within the renuired range of 20 t 2%.

The capacity of storage tanks here in the Centre is
small, and without the temperature control device. If

N theCentre will follow my suggestion aforementioned they
have to build a nev storege tank. Sketches for the tank

. and moist cabinet are attached, elthough it is not ne-

, cessary to follow them.

3. Storasge for cement samples.

How in the Centre all cement samples are kept in the
peper bags. According to 211 known standards, the in-
stitution vhich checked the quality of cement must keep
the samples at least three months after checking, be~
cause of possible misunderstanding, dbut in the alr tight
containers. It can be done very eesily using plastic
bags. Besides, all samples must be sorted in the
shelves, that {n the case of necessity they can be
easily found.




- 16 -

ANNEX 2 (2)

Testing room (mechanical and physical laboratory)

Because the temperature and relative humidity of the
laboratory have a strong impact upon the behaviour

of the mixes, it is essential that testing room is
conditioned by certain device, vwhich is able to main-
tain temperature and relative humidity within the 1li-
mits.

Containers for standard sand must be modern, metal

or plastic boxes properly covered. The sand must be
veighed grade after grade for only one sample, and

not for many samples, because of aegregation. The
samples of sand can be prepared in advance, but only
if the required quantity for one sample is weighed and
put in plastic bag. _

Laboratory has 211 necessary espparatus and instruments,
but all these apparatus have to be recalibrated from
time to time, at least once a year. The only device
vhich has to be replaced is existing balance for
veighing cement and sand, because it is not adequate.

Laboratory staff

The laboratory for mechanical and physical tests of
cement needs two vorkers, tester and his assistant.
Supposing there 1ill be %6 samples of cement from
Syrian cement factories, and 6 from imported cement
and miscellaneous, and that there are 22 working

days in month (Friday and day before Friday beceause
unmouding cannot be done, are excluded) it means that
there will be about 2 samples 2 day. ‘

Vho will go to collect samples from the factories, the
ssme as a problem of some smell chemical lsboratories
affiliated to cement department for simple end specific
tests for cement, such like free lime determination, or
amount of pozzolanes in Fortland-Pozzolane cements, is
the nuestion of organization of the Centre, and I em
not going to intertre in it.




Serlal io.

-17 -

ANNEX

WORK PLAN FOR FOUR MONTHS PERIOD COMMENCING AUGUST
UNIDO Expert 11-17B - Mr. 7. Prijic with Counterpart Staff

of Activit

Immediate

ich
the Activity

seeks to

the Project
achieve

Objective &

ACTIVITY

ate of Com—

Imencement &

Duration of
Activity

Inputs other
than the Project
Team Expert
Counterpart/s
and supporting
staff

OUTPUTS

REMARKS

=

1-1,

1.2

2.

& JAim wh

Strengthening Standar-
dization and Quality
Control Activities

Program for systematic&id Aug.

control of the quali-
ty of cement produced
in Syria

Training of Centre's
staff

Organizing Seminars
Colloquia and Group
Discussions

Group discussion or
Colloquia concerning
Pozzolana cement

Initiating and/or
strengthening Centre's
capabilities in test-
ing,research,design,
devel.quality control
and trouble shooting

ontinu-
pus

Mid Aug.
pontinu-
pus

[Mid Nov.

Program for uniform
testing of cement in
Syria

in cement. k

id Aug.
5 days

Tutroduction of

systematic quality

control of pro-
duction.

Know-how transfer

Know~-how transfer

Correct and sure
of, samples test-
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EXPERT'S PROGRAM FOR UNIFORM TESTIHG OF CEMEMT PRODUCED
TN SYRTA - ‘

With reference to my visit to the General Organization
for Cement as well as the discussion vhich has been held
here in the Centre and also in the GOC concerning quality
control of cement, I do recommend vhat follows:

. 1.  AboutiZF0 kg of Portlan? cement random taken should
. be thoroughly mixed and then 50 samples of 5 kgs each

from this batch should be prepsred using air tight . -
containers (plastic bags). : :

2. 35 kgs of each 6f the three grades of the standard sand
should be thoroughly mixed separately for' each grade.
Out of the three batches 81 plastic begs should be
filled up each with 400 g of sand giving together
3 x 81 = 243 samples. The total weight of all these
samples will be 97.2 kgs.

3. Send to each one cement factory in Syria 3 samples of
the cement mentioned under Point 1, marking them 1.2
and 3 respectively, and 6x3 that is 18 samples of sand,
so that the factories should be able to make thc com-
plete mechanical tests with the sand, we sent them.
With the third sample they have to make mechanical test
using his ovn sand.

In the same time they have to make full renuired che-
mical and physicel tests on each one sample of cement
sent to them. In the Centre complete chemical, physi-
cal and mechanical test will be done on tvo samples
parallelly.

Finally, at lcast three samples of cement must be sent
to the three separate laboratories outside Syria, for
testing according to three different standards (one of
them must be the French standard) in all aspects
(chemicel, physicel and mcchsnical).

After receiving ell results, and finding that some of
them differ significantly from the average, we shall

try to improve the vwork in the pertaining places. After
that we shall send snother sample for testing there, to
find out that they really use the proper procedurc.

Reason for this job is unification of the procecdure
bringing to the enualizetion of results in all cement
factories in Syria.

The results from the outside will help the Centre to know
vhat is the real relation betveen the nev Syrien Standsrd,’
and some other world's standards rclating to cement.
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ANNEX S

EXPERT'S FROPOSALS FOR SYSTEMATIC AND PERMANENT QUALITY
CONTROL OF CEMENT PRODUCED IN SYRIA

With reference to my visit to the Gemeral Organization
for Cement, as well as to the discussions which have lLeen
held in the Centre and in the G O C concerning quality con-
trol of cement I have recommended procedure for unification
of cenent quality test.

After this procedure will be duly performed the next
steps should be systematic quality control of all cement
produced in Syria. The control has to be done by the Cen-
tre, o2s the only independeat organization which is able to -
do 1mpartially such a job. _

A representative from the ITRDC must visit each fac-
tory without notice at least three times each month and
draw random samples in the presence of factory personuel
fron the packing machine. One half of the sample should
renain in the factory for complete testing, while the se-
cond hzlf will be sent, in an air tight container to the
Centre, which will make all required testing according to
the existing Syrian standard.

For the initial few months Centre may just warn fac-
tory thot its cement did not meet the standard require-
ments, and eventually advise it what is wrong with the pro-
duced cement. Later on, if some of the factories would
not meet specification, they have to undertake necessery
changes in the technology. It is also possible that Syrian
standard for cement may introduce two or three different
grades of cement, with different strength requirements
(of course the price shzll reflect these differences).

The payment should not be a problem, becamse both
organizations, namely ITRDC and GOC are undexr the sane
uinistry.
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ANNEX 6.
PROCEDURE MANUAL FOR TESTING POZZOLAMIC CEMENT

Prepere following amotint & listed materials for
every one sample of different pozzolamic, or different
clinker (it means if we have to test two different sam-
ples of pozzolama with one sample of clinker we wust
prepare double amount of clinker and gypsum and as well
as only the indicated below amount of each one pozzolama
and vice--versa.

“50 kg of clinker
2 kg of gypsunm
5 kg of pozzolama
Fron this material, which is uniform in each one
separate case the following mixtures have to be pre-
pared. Remove: Before mixing pozzolama must be eir dry.

(1) ) (3) (4) (5)
Pozzolanma - kg. 0.5kg 1.0 kg 1.5 kg 2.0 kg.
Gypsun 0.3 kg 0.3 kg 0.3 kg 0.3 kg 0.3 kg
Clinker 9.7 kg 9.2 kg 8.7 kg 8.2 kg 7.7 kg
Total 10.0 kg 10.0 kgX.0 kgl0.0 kg 10.0 kg

= e amszsympoess e s oy g s e e g 2D S e s T o g T e B e e =

Sriple No. 1 (Reference sample) ground in the small
laboratory bdall mill for 20 min. After 20 min. check the
fineness of product on 900 and 4900 sieve. If the fine-
ness is normal (it means the residue on 900 sieve is
ahout 0.5% and from 3 to 8 on 4900 sieve) stop the grind-
ing., If the fineness is not good enough proceed with
grinding but che®Th every 10 min. The fineness until above
figures are approached. The resulting time is a grinding
time for all other batches.

Put the samples in air tight containers and from each
one undertake the following tests:

1. Complete chemical analysis
2. Complete physical tests for cement
3. Test for tensile and compressive strength for
the period of 3, 7, 28, 90 and 180 days. Three
specimens shall be prepared for each age at which
a strenginn test is desired.
4, Pozzolaemicity test (IS0 recommendation R 863/19€8)
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ad 1) Procedure for chemical analysis are the same

ad 2)

ad 3)

ad 4)

as for normal portland cement, except that .
the amounts of oxidesihave to be expressed on
ignited baze (The ignited material from the
loss on ighatign determination may be used
for the sample).

All physical tests are the same as for normal
portland cement: Remerk: Take into account that
wzter requirements for normal consistency

test will be higher.

Tests are the =mme as for normal portland cement.
Renark as above:

See Annex.

When tests for compressive and tensile strengths,
and tests for pozzolamicity are performed, and if they
are satisfactory, then the preparation of pozzolana ce-
ment have to be done in fac*ory in the normal mill. The
samples of the factory should be tested in the same way
and results obteined in such a way can be put in Syriap
standard for pozzolamic cement.
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| ANNEX 7
EXPERT'S REPORT ABOUT PLANT VISITS

I visited soae Syrian cement, factories, namely::Adra
on 30 and 31 August accompanied by Miss Hana Karkouk-
1i (ITRDC) and Mr. Hassan Aloush (GOC), Rastan and
Hama I and IT on 20 and 21 of September accompanied
?gogg..Ezzeddine Karkash (ITRDC) and Mr. Adnan Shebeeb

My ccuments do not include technical data on machinery
used, numbers of employees, capacity, etc., because
this informetion is recorded elsewhere. They outline
my observations and put some recommendations.

a. All old factories, although built more than 20
years ago are still in very good condition due to
proper nzintenance. Their production is in excess
of the installed capacity, because of effective uti-
lizgtion of available time and equipment.

b. The quality control ian all these factories is well
and properly organized, and comparing various para-
ueters it is evident that results are reliable.

c. All these factories work with raw materials of very
low lime saturation factor (LSF) and due to this
fact the quality of cement is not so good as it should
be.

To explain why it is like this, accord@ng to my
opinion, let we tell something which is well known.

The rclotive order of the theoretical heat require-
nents involved in the various stages of clinker
burning is as follows:

' kcal/kg clinker
s Heating raw material from 20°C to
; 45000 170
Dehydration of clay at 450°C o 40
. Heating materials from 450°G°to ap0®C 195
Dissociation of CaCO, at 900~C 495
3 material from

Heating de-~garbonate
9008c to 1400°C 155

Net heat of meltin : g
€ Total _ 1030 kecal/kg
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ARZEX 7 (2)

It is very easy to notice that about 46% of total heat is
required for dissociation of CaCO,, and.beczuse the con-
sumption of calories is always cr?tical during the taking
over a factory, the supplier is trying to keep CaCO3 as
low as it is possible during this period.

Because of aforementioned I recommend to raise content of
CaCO3 inall old factories to LSF level fror 94 to 96.

Cement plant Rastan works vith extremely high amount of

water in the slurry, resching ss much as 52%, To under-

stand vhat it means for heat consumption, and in the same

time for kiln capacity, it is enough to know that each

vercent of water reduction in the slurry decreases the heat *
requirements for clinker burning by about 1%, and increases
the kiln capacity by about 1.5%. I think that these fi-

gures do not need any special comment, and that staff in
Rastan must find a way how to reduce this amount of water.

Although I personally never work in the cement plant with
vet process technology, and my experience in the field is
quite limited, I suaall state what is well known.

There are generally two ways to reduce the water content in
the slurry:

a. Chemically, by eddition of slurry thickness (probadly
worth vhile to use in Rastan Cement Plant).

b. Mechanically, by slurry dewvatering, using proper fil-
ters. (according to my opinion not worthwhile in this
case because the factory is rather old).

Cement slurry is a heterogenous mixture of water and solids,
vhich are present as very fine dispersed particles. Every
one mixture has a specific viscosity which can be measured
by many different slurry viscosimeters (Southard viscosi-
nmeter, F.L. Smith viscosimeter, etc.).

The role of slurry thinness are to reduce water content of
the slurry maintaining the same viscosity.

Using slurry thinness we must take in mind that the effect
of slurry thinness depends much on the physico-chemical
properties of the slurry, so that it is necessary experimen-
tally ascertained for each rew material which slurry tinners
is the best.
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The correct concentration of the thinning agent in the
slurry is of great importance. Each thinning agent is
characterized by a peak concentration paint. Exceeding
this point you can get adverse result (for exemple' an
addition of 0.33% of WaOH reduces the water requirement
of aslurry from 40% to 34.6%, After increasing the

amount of NaOH however, the slurry becomes firmer).

There are two groups of slurry .hinness:

1. Alkaline electrolytes: sodium silicate NaESiO3
(water glass); sodium hydroside NaOH; sodfum
carbonate Nach3 (Soda).

2. Suifface—active, mostly organic substances, ligmin

derivates, human acids, sulfite linuor; calcium - =
ligmin sulforate, carbonaceous additives, molasses,
etc.

Remark:

Calcium—~-ligmin sulfonate and sulfite liaquor are by-products
of the paper industry. Usual addition is from 0.3 to 0.4%

of dry substances. These additions make possible to reduce
the wagéf content in the slurry by 3-4%, and in some cases

up to .

A mixture of sulfite liquor and sodium carbonate (ratio
1:1) added to the slurry in an amount of 0.6 - 0.8% (dry
substance) reduces the weter content of the slurry by 5-8%.

In one case, mentioned in the l.-terstur an addition of
0.075% Na,CO, mafe it possidle to reduce the water content
from 42 t6 32.4% without impairing the flowsbility of the

slurry.

Naburally in each case, care must be taken to essume that
the cost of the slurry thinners is lower then the savings
resulting from reduced fuel consumption and improved kiln
capacity.

My recommendation is to try to apply available slurry
tinners taking into account all aforementioned.

Wash mil will make casier and more accurate quelity con-
trol. This will help, may be a little bit to decrease

the waterrcontant in the slurry, and for sure will cut the
stoppages of slurry pumps which is now a bottle-~neck in
production.

Two new plants I have already visited were built four and
tvo years ago. They are not working very good because of
low utilization of capacity by time. It is partly under-~
standable for Adra Cement Plant, because such & big plant
needs at least two years of experience for proper and nor-
mal running, but it is not so with Hama II. It seems that
the main problem in both factories is quality of enuipment.
I am not going to look after this, because it is a field of
maintenance and not technology, but because it is not pos-
sible for clear division I must point some things.
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1. Many instruments of the kilns do not work. I think
that it is not necessary to explain in detail what
is the role of instruments and especially in such a
big kiln, vhere it is very important how Aquick one
can intervene, 2nd the iunstruments are the only guide.
From my expericnce I know that in such a way, to be
on safe side, the staff works with smaller capacity
and with the. excess of fuel.

2. The problem is even bigger, because of the fact that
fhe feeding devices in kilns are not reliable, chang-
ing capacity in the big scale without any influence
of the working staff.

I am positive that only with the all necessary instru-
ments these factories can produce good portland cement
clinker, and the due capacity and fuel consumption.

On account of this I recommend to repair all instruments,
because this is for sure worthwhile.

3. Special problem in the factories, which are applying
x-ray apparatus for nuality control is the fact that
these apparatus ezre not used in the proper way,

To work smoothly with such a big kiln the raw material
nix must be uniform. For this reason all new facto-
ries have a tube post and x-ray apparatus, so that the
staff can intervene very quickly in preparing a uniform
raw materiel mix. It r2ans that the checking of raw
materials must be continuous 24 hours. In fhe facto-
ries I visited it is not like this.

I strongly recommend to organize checking of raw
material in such a way that there is a permanent
control 24 hours a day.

The second existing problem is a fact that these appa-
ratus are not calibrated in the proper way, and of
course the results obtained are not reliable.

After instelling organization as aforementioned, and
proper calibration the factories will have a full
henefit of them.

4, I observed, during my visits to all factories, that
knovwledge about cement chemistry is not adenuate.

Because the production of cement is a chemical process,
and only knowing this process one can influence it, it

is necessary to improve the knowledge about it. There

ere so many excellent books about this matter available

in the libraries of factories, and also in the ITRDC, only
staff in the factories must make use of them.
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ANNEX 8

EXPERT'S REPORT ABOUT TESTS PERFORMED WITH RAW MATERIAL
OF RASTAN CEMENT FLANT CONCERNING AMOUNT OF WATER

With reference to the tests performed in the laboratories
of ITRDC under wy guidance, concerning the problem of wa-
ter in the slurry of Rastan cement plant, I have to in-
form you zbout findings.

1.

Oyiginal slurry sample taken in tke factory during
visit has following characteristics:

a. Amount of vater 51.5%

b. Pineness: =

Sieve Wo. 70 §900 nesh) 7.7% (see note)
Sieve No. 170 4900 mesh) 5.3%

Note: so high residue was due to the inclusion of
threc pieces of dimension exceeding few mm in
size.

Taking into cccount that "normal” amount of water
should be from 35 to 38%, and that existing fineness
is too high, (sieve residue is too small) being nor-
mal from 1 to 3% at the sieve No. 70, and from 16 to
20% at the sieve No. 170, we started to work.

From the somples of limestone and clay, also taken
during visit, we prepared two batches of each one, with
differences only in fineness.

The first batch (indicated later as No. 1) has a fol-
lowing fineness clay:

Sieve No. 70 3.7%
Sieve No. 170 9.5%

Limestone:

Sieve Nec., 70 3.5%
Sieve No. 170 17.6%

it means fineness which can be supposed almost "normal®.

The second batch (indicated later as No. 2) was ground
more finer havine fineness of O (zero) for clay and
liaestone on botn sieves.

As first we try to find out how much of the water needs
clay and limestone separately to produce similar slump.
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ANNEX 8 (2)

Slump, os a practical measure for viscosity ws
tested on the original apparatus borrowed in the
Rastan factory.

Clay and limestone of sazuple No. 1 with 50 and
37.5% of water respectively, produced a slump of
2 to 2.5 which can be considered as almost the same.

Clay and linestone of sample No. 2 with the same
amount of water produced the slump of less than 1
to 1, which can be also considered as almost the
same,

It shows to us that fineness of the raw mix can in-
fluence a lot on the required amount of water in the
slurry.

Taking into account fact that the existing factory
transport facilities are able to manage slurry with
the slump of 1 to 1.5 we prepared sample of raw
material-nix of adequate chemical composition, and
with appropriate fineness (3.3 on No. 70 and 16.5%
on No. 170 sieve). This sauple with 36.3% of water
produce slumy of 1.5.

Although we have to take into consideration the fact
that particle size distributions of raw material
grind in the laboratory mill ané in the commercial
one, should not be necessarily the same, the per-
formed tests are a good base for the next (proceed-
ing) research in the field, and support our opinion
that the fineness of raw m{x is responsibkle for such
a high =siount of water in slurry.

Although for the moment ITRDC are not able to deter-
nine particle size distribution and get a 100% reli-
able results, I suggest however to decrease fineness
of slurry in the Rastan plent (increase the residue
on the sieve) till afore-mentioned figures concerned
as "normol"” and I am sure that the results will be
satisfactory.
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RESULTS OF TEST WITH PO7ZOLANIC MATERIAL PERFORNED Iil ITRDC

s 3
-

With reference to the tests performed in the Labo-
ratories of ITRDC under my guidance, concerning the suit-
ability of Syrian pozzolamic mateﬁai for production of
Portland-Pozzolema cement, I heve to inform you about
work which is already finished with obtaining deta.

We prepared the samples of clinker, gypsum end 5,
10, 15 and 20% of pozmolamic material respectively as it
is proposed in Procedure Manual sent to you on 16.9.1980.

Samples are prepared with two clinkers, from Aleppo
and Adra cement factories and with two different types of
pozzolamic material from Shahba and Adra regions, it means
all together 18 samnles. '

Third sample of clinker from Hama was not the good
one because of high amount of free lime, and the factory
vill send another sample of clinker for test.

211 samples vere ground in batches of 10 kgs in the
Leboratory ball mill of Duumar cement factory. Samples
vith Aleppo clinker were ground two hours and with Adra
clinker one and half hours, trying that specific surfaces
(Blaine) obtained with both clinkers are similar.

All tests are performed to the proposals from afore-~
mentioned procedure manual.

Original sample of pozzolamic material from Shahba
region had 9.5% of moisture, while the sample of pozzola—~
mic material from Adra region had no moisture et all.
Results:

Chemi:al analysis of clinker and pozzolamid materizl
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Sanple L.01 Ins. SiC2 A120z Fe?93 Cal HgO 305 035 C?S

Kleppo T T

2éinker 1.6 1l.32 29.13 5.09 3.8 e4.08 1.70 2.10 62.1  10.9
ra

Clinker 0.94 0.58 21.11 5.97 2.49 63.05 2.1 2.51 44.4 27

Shahba »

Pozz.

Mat. 0.7 2.72 42.92 28.05 13.58 8.08 7.46 RNIL - -

Adra

Pozz.

Fineness of reference samples (samples of clinker and 3%
of gypsum) marked as sample 1 and 1E are 4260 cm2/g for Aleppo
and 3910 cm2/g for Adra respectively. For all other samples ve
nade only sieve tests for fineness on ifo. 70 and No. 170 sieve.
All results are almost the same.

Amount of water for requirements of normel comsistency are
almost the same for reference samples and all samples with pozzo-~
lemic material ranging from 26% to 26.5% for Aleppo clinker and
from 23%.7% to 24% for Adra clinker.

Setting time is quite normal.

. Tensile and compressive strength and test of pozzolamicity.
For all 18 samples prisms for 3, 7, 28, 90 and 180 days are alrea-
dy prepared, but only 3.7 and 28 days results are available up to
now. Since both samples show the same trend, the results ob=
tained for the Aleppo clinkder only are described.

Tensile Strength Compress.Str. Pozzolani-
Sample kg/cme kg/cem2 city ISO
- 3 74 _‘235"‘“"3§L‘1nr“'§33" RBE3 .
97%:; of clinker
1 Aleppo
3% of gypsum 60 65.8 78.8 214 422 516 =
02% Clinker
Aleppo

2 Sypsul an- 61 60.7 79.2 315 403 556 .

ba e+ e
87% Clinker
3 Aleppo
3% Gypsum 60 62.6 78.6 3218 392 508 +
10% Pozz.
Shahba
82% Clinker
4 Aleppo
3% Gypsum 55 9.6 77.1 282 372 535 +
15% Pozz.
Shahba
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Tl BIREIGTE COMPRESS TSR, — “Fozzolani-
Sample kg/cm kg/cm2 city

3d 74 28d 3d 74 284 IS0 R 8632

%5 Clinker
5 Aleppo
3% Gypsum 49 60.7 71.3 226 339 453 .
20% Pozz.
Shahba

92% Clinker
. o) Aleppo 56 58.4 76.1 309 377 482 -
3% Gypsum
5% Pozz.
Adre
Clinker
Zb Aleppo 54 60.3 75.6 287 353 465 -
3% Gypsum
10% Pozz.
Adra
Clinker
4b Aleppo 49 58.6 69.4 258 %26 447 -
3% Gypoum
15% Pozz.
Adra

S e oa < ————

% Clinker :
5b Aleppo 45 50.0 62.0 211 245 357 - ’
3% Gypsum .
20% Pozz. -
Adra i A '

It is evident from &1l performed tests that only material from
Shahba region are pozzolemic one, and can be used in amount up to
15% as ingredient for production of portland-pozzolamz cement. I
emphasized here strongly that factory intended to produce portland-~
pozzolama cement must equalize the aquality of clinker and produce
clinker with minimum 55% of 035 (tricelcium silicate).

Froduction of pozzolama cements (cements with more than 30% af
pozzolemic material) for specific uses, like it is low heat cement
or sulphate resisting cement must be solved by ITRDC through proper
tests~-trial procedure in the future.







