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Abbreviations used in this Report

GOC General Organisation for Cement.
ACBM3 Arabian Cement and Building Materials Co..
ITRDC Industrial Testing, Research and Development Centre.
G. D. General Director.
T.D. Technical D irector.
P.D. Production Director.
H. I . Head of laboratory.
Eng. Engineer.

J
SPH. Suspension Preheater.
LSF. lime Saturation Factor.
cm. centimetres.
m. metres.
tph tons per hour.
tpd tons per day.
tpa tons per annum.
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TERMS OP REFERENCE

The expert w ill he assigned to the General Organisation 
for Cement and Building Materials Industry to advise and 
assist in the rehabilitation of the existing cement 
works. Mob sp ec ifica lly , the expert is  expected to:
1. Advise the General Director, the personnel and plant 

managers on technical matters related to the production 
of cement, including process control and maintenance 
routines;

2. Assist in  technical and administrative matters related 
to  the overall implementation of technical assistance;

3. Develop training programmes for national technical 
personnel;

4. In itia te  UNIDO fellowship training and study tours 
and follov. .p on the promotion of loca l s k il ls .

The expert w ill also he expected to prepare a fin a l report; 
setting out the findings of the mission and recommendations 
to  the Government on further action which might he taken.
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INTRODGCTICN

At the request of GOC the major emphasis o*' the mission was 
directed on production problems at the Adra plant where 
specific operating problems had been encountered.
Attention was restricted  to a detailed consideration of 
these problems since the overall UITIDC mission provided Scr 
experts in the e le ctr ica l and mechanical engineering. 
Nevertheless, attention was given to the general e ffe c t  of 
maintenance and other services without attempting a detailed 
study of the desired systems. The same policy was adopted 
in respect of other plants visited according to the programme 
agreed with GCC.
The time spent at GOC and on various plants was as follow s:

GCC . . .
Adra
Hama A Hastan 
Kusulmiyeh 
Arabian Cement Co.

3 weeks 
5 weeks 
1 week 
1 week 
1 week

The overall mission period was 3 months from 21st January 1981
In the fie ld  of production the Syrian Cement Industry is  
short of trained and experienced s ta ff  and requires further 
extensive assistance in training and plant operation. The 
existing and planned production capacity is  adequate for the 
medium term demand for cement provided the fu ll  potential is  
realised. Without an improvement in operating methods 
general e ffic ien cy  of the industry is  lik ely  to decline and 
adequate sta ffing  and sound training is  the key to achieving 
this.



-2 -

I .  The Syrian Cement Industry. February 1981
The GOC is  responsible for the whole of the Syrian cement 
industry which is  technically based on two d istinct types 
of process with a h istorica l d ivision established by the 
1st development plan for the cement industry. Prior to 
this a l l  plants used the wet process with unit capacities 
of clinker ranging from 220 to 395 t .p .d . (See Table 1 ).
The development of new factories was based on the dry 
process (Table 2) using suspension preheater kilns, 
in it ia lly  with a common basic design and capacity of 
1000 t .p .d . o f clinker. These plants were of East German 
origin and the Adra plant is  presently being increased by 
the insta llation  of a third lOCOt.p.d. unit. In 1979 a 
plant of Rumanian origin comprising two 1500 t.p .d . units 
was put into operation and a new plant is  presently under 
construction at Tartcus which w ill have four fu lly  
automated units of 1600 t .p .d . each. The f i r s t  of which 
is  due to be commissioned'in 1982.

Table 1. Clinker Production
Wet process plants Capacity tpd Annual Output

Installed Potential 1980 e* fecienc

Dummar
Kilnn

vt
2
3
4

230
270 880 
380 •

i
272800-,

Г
i
' 214915i 79

Hastan
Kiln 1 370 1147C0 119345 103

Hama
Kiln 1 395 122450 114119 93

El Chabha 
liisulni y eh

Kiln 1 333 103230 1C5577 103
Sheik Said

Kiln 1 
" 2 
" 3

210
210 630 
210

i
f

1953CO
!

175363 90

Burglelam
Kiln 1 252 78120

J

1 77088
1!

99
Total 2Ш ) ЬЬббСО ' 806407 $1
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Table 2. Clinker Production
Dry process plants Capacity tpd Annual Output

Installed-Planned Potential 1980 te* «c ie n cy

Adra i * U)
Kiln

•1
1 ! 
2 ■

1000
1000 620000 373.970 60

N

3 ! 1000
Hama rII 2 1 1000 310.000 219.711 71

Musulmiyeh
Kiln 2 1000 310.000 233.907 75

m

AC4BÏ3C 3
1000 i 310.000 241.309 78

Kiln 1
2

1500
1500  ̂ 930.000 60.000 ^ -

Tartous
4 kilns 6400

i
"Total 8000 7400 2,480.000 1,128.897 69

1. Based on 85?» running time.
2. Estimated. Plant in process of commissioning.
3. Excludes AC3JD.
Whilst output on the wet process plants is  satisfactory the 
new kilns have fa iled  to maintain their potential capacities.

n  ADMITIST3ATICN Arm PLANTING
Tne General Organisation for Cement (GCC) is  responsible to 
the Ministry of Industry for the achievement of production 
targets set by the Government. A basic organisation of GCC 

■and of the senior s ta ff of the factories is  given in P ig .l.
The factory General Directors are responsible d irectly  to 
the General Director, GCC and are autonomous except for the 
purchase of new equipment and spare parts and the establishing 
of salary leve ls . GCC headquarters deals v/ith these matters 
through a system of committees.



FIGURE 1
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I l l  TRAILING AfTO EMFLCYTtSNT

GOC is  concious of the lim itations imposed on the running 
of i t ’ s plants by the shortage of sk illed  and experienced 
Syrian nationals. Moreover, employment conditions 
applicable to the cement industry put certain constraints 
an the engaging of s ta ff and on maintaining a stable force . 
This has a serious e ffe ct  on plant operation and in spite 
of an incentive scheme is  lik ely  to  persist. This puts an 
added emphasis on training of persons! which consequently 
w ill  be a continuing requirement in the foreseeable future. 
GOC has endeavoured to train s ta ff in  and outside Syria and 
has a lso used expatriate sta ffing  to operate new plants and 
carry out on-the-job training. So far this has not proved 
a satisfactory  solution. I t  is  noted that training centres 
fo r  theoretica l and in-plant training are in formation at 
Adra ahdACBMC but the center of El Chaba at Musulmiyeh 
opened in 1976 has been closed since 1979- I t  is  suggested 
that there is  a need for a l l  three ^centers and for  a central 
coordination by GCC.

These centers would deal basically  with the middle and super
visory grades of personel and they could be suplemented by 
using existing training resources both inside and outside 
Syria. However there is  a need to afford to management s ta ff 
the oportunity of development and further studies and in 
addition to  the use of loca l resources, i t  is  recommended 
that fellowship and study tours be set up in conjunction with 
overseas manufacturing organisations in the fie ld s  of main
tenance, production and management techniques related to the 
cement industry.

IV G!HT!T?.AL PLANT OPERATION
The study of operating was concentrated on the new dry 
process plants and in particular, at the request of GCC, on 
the Adra factory for which several reports were issued.(Annex 1)
In addition to a study of production methods a broad otudy 
was made of the several factors which have ar. important 
impact on the performance of the plant and e ffe ct  the quality 
and quantity of output. These factors are identified  as 
follow s:
A. The Quality of Machinery and Equipment.

In several cases major items of plant have design weak
nesses or have developed manufacturing faults which have 
required major repairs and consequent loss of production 
e .g . Cement m ill at Adra and the clay crusher at Hama.
There could be similar unforseen problems in the future
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and these can only he r e c t if ie d  in conjunction with the 
equipment suppliers. In other cases expendable materials 
such as kiln re fractories , m ill linings and mill grinding 
media have been of re la tive ly  low quality resulting in 
high rates of consumption and in the case of the kilns 
and cement m ills, serious loss  of running time. Steps 
have been taken to purchase better quality materials 
and some of this i 3 already in use with favourable 
resu lts. This policy  should be developed with material 
quality taking priority  importance in purchasing assess
ment. A study of the true cost per ton of cement pro
duced should then be made from actual operating data.

B. Plant design and layout
Some sections of plant have processing equipment which 
is  unsuitable for treating the raw materials to be 
processed!.. In these cases either the equipment must be 
replaced, at high capital cost, or operated at low 
effeciency and hence high unit operating cost. Individ
ual studies are necessary to decide on the course to be 
followed. Examples are the clay crusher at Hama and the 
marl crushing and handling plant at Adra (see Annex 1 & I I ) .

C. General Plant Maintenance
Under this heading comes the engineering, e le ctr ica l and 
instrumentation departments. In a l l  the departments 
there is  evidence of a serious shortage of skilled s ta ff 
which has resulted in a virtual lack of preventive main
tenance within a planned programme. Maintenance has 
therefore become a question o f the repairing of break
downs as and when they occur and results in major losses 
of plant operating time as well as frequent reductions 
of outputwhich could often be avoided by preventive 
maintenance. This subject and the methods tc be used to 
e ffect an improvement w ill be dealt with under the 
U.U.Ï.D.C. Cement project as a separate issue outside 
the scope of this report. However, i t  i 3 relevant to 
point cut that the maintenance section suffers seriously 
from the unavailability of spare parts (see IV D).
The lack of instrumentation maintenance has resulted in 
the central control s ta ff  for the kilns, raw and cement 
mills in a ll the factories having to work with tota lly  
inadequate information which has contributed sign ificantly  
on occasions to poor performance and damage to production 
equipment.



Storekeeping and Purchasing
Thane two departments are close ly  linked and require 
careful coordination with the factory operating and 
maintenance departments. The long delays in ordering 
and receiving spare parts seriously reduces the e f f i c 
iency of these departments, as well as adding cost9, 
and indicates the need for  a complete reassessment 
and reorganisation of the systems and methods o f pur
chasing and stockholding. Since GCC controls several 
identical plants in various parts of Syria, a central 
information and control center could be developed to 
coordinate therange and levels of stockholding and to 
ensure the optimum use of available spares. This would 
also permit the standardisation of spare parts*

J 7. PRODUCTION AND QUALITY CCNT3CL
Production
Weaknesses in the production at the various factories 
are elaborated, and recemmendations made in Annexes 1-V. 
These divide into two catergories; f ir s t ly  those indiv
idual to the particular factory and usually arising 
from the properties of raw materials and the pnCcesa 
design, and secondly those of a more general nature 
which are detailed in B, C 3&4, &3.
In general the production departments of a ll  factories 
suffer from a shortage of experienced and qualified 
s ta ff which seriously reduces e fficien cy  of operation.
Production E fficiency
This can be simply measured by comparing the actual 
against budgetted output and cost based on potential 
plant capacity. In Syria, cement demands exceeds loca l 
manufacturing capacity so the potential capacity fixes 
the budget figures. The potential e fficien cy  then re
lates to the following factors:
1. What i 3 the designed capacity?
2. Have the manufacturer’ s guarantees been realised?
3 . Have anjrbasic machinery failures occurred?
4. Is the plant e ffective ly  maintained and available 

for fu ll  operation?
These factors percit the determination of the potential 
output, and since the cement process can be easily



divided into several production and service departments 
i t  is  then possible to produce a complete operating 
budget which w ill form the basis of the costing system. 
Such a sysxem is  essential i f  maximum production e f f i c 
iency is  to be achieved - since i t  not only permits the 
setting of targets but id en tifies  areas of in e ffic ie n t  
operation and permits action to deal with them.
I f  the Syrian cement industry is  to reach optimum e f f i c 
iency i t  must adopt such a system of control. At present, 
budgeting is  generally physical only and in a limited 
sense that only cement and clinker targets are aimed at. 
Pull budgets sh'uld be available by the beginning of the 
year to which they re fer . This was not the case at the 
factories v isited .
However, an exception is  at ACBMC where a documentary 
sÿstem of process and job control and a basic departmen
ta l cost system has been prepared which w ill permit 
fu ll  budgetary control of operating.
I t  is  strongly recommended that this system be studied 
and developed and used throughout the GOC establishment.

C. Quality Control
With the exception of ACBJ.TC, the Production Departments 
have fu ll responsibility  for production and quality 
control with the laboratory acting as a source of in 
formation only and having no powers of d irect control 
of quality. This results on ocrassions in a misinter
pretation of, or a failure to use information, delays 
in application of control and, more basica lly , a f a i l 
ure to e ffective ly  apply quality control on v ita l parts 
of the process.
A better control would be obtained i f  the Head of labor
atory, whilst s t i l l  being responsible to the Production 
Director, were given authority to issue instructions on 
quality control d irectly  to the departments concerned 
with a copy to the Production Director or his delegate. 
This system is  adopted by ACBKC. It is  essential how
ever to have a cocpetant and experienced Head of Labor
atory and also to make e ffective  use of the X-ray 
analysers installed in a ll  the dry process laboratories.
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VI. lCUAGEMSUT ACT CCCRDI?TATICN
Considering the d if f icu lt ie s  arising from shortages of 
experienced qualified s ta ff at a ll  factories i t  was notice
able that the senior personel in both Production and Tech
nical Departments, who were generally experienced and 
competent, were frequently over-loaded with respon sib ilities  
often of a minor nature, which interfered with or prevented 
them carrying out their duties with fu ll effectiveness.
Even allowing for the existing limitations of s ta ff  avail
a b ility  i t  is  possible to improve the situation by in tro
duction of up to date management techniques and delegation 
of responsib ilities under the overall controll and coord
ination of each Director whothemselves w ill be subject to 
the coordination of the General Director.
The delegation of respon sib ilities can be controlled by 
regular weekly meetings of senior personel within each 
department at which operating plan3 can be formulated and 
each participant can contribute. This w ill encourage 
motivation and cooperation amongst the s ta ff but i t  is  
emphasised that there must be a systematic follow-up to 
ensure the realisation  of the operating plan.
In order to assist in introducing such a scheme i t  is  
suggested that use be made of the existing Management 
Training Center in Damascus for senior personel.

V l l .  FUTURE DEVELOPMENT

In view of the existing and developing production fa c i l 
it ie s  i t  is  recommended that future development begiven 
the following order of priority :

1. Bring a ll existing plants up to optimum e ffic ien cy .
2. Study the fea s ib ility  of modifying existing dry 

process kilns to the Precalcination type of process. 
This could result in an increase in capacity of
20 to 4Cf> depending on the type cf process adopted.

3. Study the fe a s ib ility  of converting wet process 
plants to semi-wet process, r.iotar j Hama and 
Musulmiyeh o ffer the best opportunities for th is.

4 . Extend existing plants.
5. Build new plants.
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/

V l l l .  GENERAL RECOMMENDATIONS
A. Training

1. Develop in-plant training at selected fa ctories .
2. Use external training organisations for in ter

mediate and Technical s ta ff .
3. Use loca l and overseas management and technical 

study tours in cooperation with cement manufact
urers to develop senior perscnel and to provide 
an exchange of ideas. This may he done on a 
fellowship basis.

B. Introduce regular production and budgetary control 
including a cost control system.

C. Improve the standard of purchasing and storekeeping 
at a ll  fa ctories .

D. Study and introduce at GÛC headquarters a centre of 
information and coordination of purchasing and spares 
control including a system of standardisation.

B. Make quality control the d irect responsibility  of the 
factory laboratory but remaining under the overall 
control of the Production Director.

1 P. Carry out a programme of standardisation and coordin
ation of a l l  X-ray analysing equipment cn a continuing 
basis and ensure that more operators are trained 
preferably by the equipment supplier.

G. Study the p oss ib ilit ie s  of:
1. Converting existing dry process kilns to the 

Precalcination process.
2. Converting certain wet process kilns to the semi

wet process.
H. Improve the standard of mechanical and e le ctr ica l 

maintenance, particularly instrument maintenance.
I .  Reorganise the responsibility for plant cleanliness 

and i f  necessary set up a department to control i t .
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l l .  UTILISATION 0? PROJECT 7INDINSS
During the factory v is its  extensive discussions were held 
with senior management and operating s ta ff  during which 
a l l  the points covered in the Annexes 1 to VI were dealt 
with in d eta il. In general i t  is  too early to assessthe 
application of the advice given. The exception is  Adra 
where several of the recommendations have been successfully 
put into operation.
I t  may be advisable to consider a fbllow-up mission in the 
fa ir ly  near future.

J
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ANNEX 1

Report on Production at AJra Cement Co. March 7th 1981

This report is  based on the writers observations and 
discussions during factory v is its  covering the period 
January 29 th -  March 7 th 1931.

?actory Design
The plant consists o f tivo production units of 

1000 t .p .d . each operating on the dry process with 
SFH kilns. The raw material processing up to the 
raw mills and the cement storage and pack:ng plants 
are common to both units. A detail of the equipment 
and capacities is  given in Annex 1.

The plant is  designed to vise four raw materials, 
limestone, marl, basalt ar.d sand, but experience lias 
%hown that the sand is  not needed for  correct 
proportioning of a cement raw mix. The quality of 
the raw materials is  good and a ll  are sited  near to 
the factory thus presenting no particular transport 
problem.

Limestone Quarry and Crushing
There are two types of suitable limestone in the 

deposit and for correct quarry development ideally  
both should be worked together to produce a blended 
crushed limestone. The crystaline limestone is  of 
high grade (95;1 pure) and the chalky limestone 
(92^ pure) which contains up to 3'”’ alumina can 
probably be sa tis fa ctorily  used in a proportion of 
up to 25 -  30! .̂ I t  w ill be nec-ssary to chemically 
control the limestone quality (see Annex 2) as well 
as the water content of the chalky which has a 
porosity of 15w.

Production and blending d if f ic u lt ie s  have been 
encountered due to the lack of availab ility  of 
loading equiprent and the current situation with one 
big excavator out of action for the fur-weeuble 
future could result in a reduction in limestone 
production to belcw level needed for fu ll  factory 
operation i f  the second big ex:avator fa i l s .  These 
d ifficu lt ie s  arise mainly from lack of spares and 
the consequent lack of a preventative maintenance 
programme.
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The crusher operates sa tis fa ctorily7 to 10?« above 
i t ' s  designed capacity. Stone is  transported from 
quarry to  crusher by 25 ton dumpers. There appears 
to  be some in effic ien cy  in the U3s of these dumpers 
which warrants a time and motion study.

Beeommendati one

1. Improve equipment ava ilab ility  possibly by 
replacing one o f the large excavators and 
generally by improving planned maintenance.

2. Carry out a study on e ffic ie n t  use of dumpers.
3. Check the operating schedule of the crusher to 

avoid running i t  empty or on low output.

Mari' Quarry
Sampling and analysis of the various bands of 

marl which occur in the quarry was carried out with 
a view to improving quarrying technique and producing 
a uniform quality of marl which under present 
conditions is  very variable.

A fu ll  report with recommendations is  given in 
Annex 3.

Basalt Quarry
The deposit comprises a uniform section and a 

broken variable section in respect of quality. Care? 
should be taken to se lective ly  quarry to avoid the 
variable material which i 3 readily identifiable and 
to regularly monitor the quality of the crushed basalt.

The basalt crusher operates sa tis fa ctorily .

Marl Crushing and Drying
The following factors lim iting performance were 

noted:
1. Apron feeders overload at 80,i of capacity.
2. Crushers are susceptahle to blockage by wet

material and are limited to 65 -  80 t.P.H.
3. No.l crusher can deliver to both dryers but No.2

to one dryer only.
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4 . All the marl must he dried to maximum 5f* water 
content.

Recommendations
1. Check and i f  necessary increase the power of the 

apron feeder drive.
2. Endeavor to increase the crusher output by 

experimenting with/hammers on the ro to r . Care /fewer 
must be taken to keep the rotor in  balance.

Raw Milling and 31snding
Raw m ill performance is  generally satisfactory  

/though e le ctr ica l faults caused serious interactions 
of running time resulting in lowered k iln  output 
due to shortage of raw meal.

Then the m ills are not running i t  is  standard 
practice to switch o ff  the e le c tro filte rs  to  avoid 
the recovered dust upsetting the blended meal 
analysis. This results in  a lo s 9 of raw meal 
equivalent to about 10,i  of the kiln feed. By correct 
laboratory control, i t  should be possible to  adjust 
the analysis o f the raw meal from the m ill and avoid 
the need to switch o ff  the e le c tro filte rs , thus 
effecting  a major economy.

There is  also a continuous and sign ificant loss of 
dust from the raw meal s ilo s  due to in e ffic ie n t  dust 
co lle ction . Regular maintenance of the f i l t e r  plant 
is  necessary.

Kilns
The following points have a serious e ffe c t  on kiln  

operation:
1 . Variations in the uniformity of raw materials 

causing variations in the raw meal analysis.
This can cause d if f ic u lt ie s  in burning conditions 
and variable clinker quality.

2. Erratic feeding of the raw meal due to damage to 
the rotary feeder of the belt weigher. I t  i 3 
understood that some measures have been taken to 
re ctify  this important problem and they should 
be followed up with urgency.
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3. Many of the instruments in the control room are 
not in working order. This seriously in terferes 
with correct kiln  operation. Better maintenance 
is  called for.

4. The burners do not appear tc have any written 
instructions on routine kiln operation and 
methods o f dealing with interuption of normal 
operation. The senior German burner (due to 
leave in July 1981) should be required to prepare 
written instructions and ensure that they are 
fu lly  understood and inplemented.

5. E fforts should be made to avoid excessive 
fluctuations in burning zone temperatures caused 
by excessive adjustments in the fuel o i l  feed . 
These cause quality variations in the clinker 
and also, by producing excessive CO in the 
exhaust gasses, cause the switching o f f  o f the

* e le ctro filte rs  and consequent variations in the 
raw meal quality.

In general, the kilns are running sa tis fa cto r ily  but 
attention to the above points would result in  a 
marked improvement in quality, output and l i f e  o f the 
brickwork. The recent change to magnesitebricks for 
the burning zones is  commended and should be very 
beneficia l in reducing brickwork repairs.

Cement M ils
Repairs to the m ill shells appear to have r e c t if ie d  

the material faults which had occurred.
Rrequent 103s of running time is caused by the 

failure of the cement transport system. A new system 
of transport is  being installed using a belt conveyor 
but i t  may be possible to improve the performance of 
the pneumatic system by fitt in g  time switches to the 
Cera pumps instead of the present pressure system.

Excessive wear o f m ill liners and charge have 
affected adversely running time and hourly output.
The use of higher quality material for relin ing  and 
charging one of the mills has shown a marked reduction 
in wear after six  months running and a 15?» increase 
in output. These advantages together with reduced 
stock requirements usually more than o ffse t the 
increased cost of better quality material. This 
point should be checked by further measurement o f 
performance. It  9eems most likely  that the use of 
better quality materials w ill be fu lly  ju s t if ie d .



Cement m illing is  a major bottleneck in production 
and a concentrated e ffo rt  should be continued in 
order to remove i t .

Quality Control
A new system of material sampling has been prepared 
and discussed in d :ta il  with the Production and 
laboratory senior s ta ff  (Annex 2 ). This system w ill 
provide for  fu ll  control of the raw materials 
through each production department from quarries to 
cement dispatch. In particular i t  provides a control 
from quarries to raw meal s ilo s  which does not exist 
at present and makes i t  possible to ensure the 
production of uniform stocks of limestone, marl, 
basalt and raw meal. This should s ign ifican tly  
improve kiln  operation as well as output and quality. 
I t  w ill also make a much more e ffective  use o f the 
X-ray analyser.

As part of the extended chemical control, i t  is  
recommended that the direct control of quality be 
given to the head of laboratory who would be respon
sib le  d irectly  to the Production Director fo r  th is .

I t  is  a lso recommended that a chemical engineer 
with process experience be included in the Production 
Dept, to study and report on process improvement and 
development to the Production D irector. In ita lly  
this job may have to be carried out by an expatriate 
with a Syrian counterpart as a part of a training 
scheme.

Staffing
.. Fethods o f training and developing senior production 
s ta ff  should be introduced as soon as possible with 
external assistance, i f  possible.

Cleanliness
The standard of cleanliness in a l l  parts of the 

plant is  peer and interferes with e ffic ie n t  operation 
and maintenance.

This/corrected as a matter of urgency, /should be
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Storekeeping
The availab ility  o f spare parts is  quite inadequate 

and a complete reorganisation of purchasing and 
storekeeping is  required.

Transport
There appears to be in e ffic ien t use o f dumpers 

which are frequently waiting long periods to discharge 
at a l l  three crushers. A time and motion study 
should be carried out aimed at avoiding standing 
time and freeing dumpers for  maintenance. The use of 
a payloader for feeding the marl crushers d irect 
from the stock pile without the use of dumpers 
should be introduced.

S tatistics
Monthly production reports should be prepared by 

the 2nd day of each month. A suggested form is  
given in Annex 4.

Daily and monthly laboratory reports should be 
provided to the Production Director.

Power Consumption
In 1979 power consumption was 180 Kwh /  ton of 

cement. This compares with a normal figure of 
120 -  130 Kwh /  t fo r  the type of plant and can be 
attributed to the following factors:
1. Equipment running under low or n i l  load.
2. Discontinuous operation of plant.
3. Wastage of compressed a ir .
4 . Dow outputs compared with installed unit 

capacities.

The recommendations made in this report w ill 
considerably improve these figures i f  implemented
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Cene lua ion
The present satisfactory operating of the factory 

indicates that average clinker production could he 
raised to lOOfî of installed capacity in the fa ir ly  
near future.

A bottleneck which needs to he dealt with is  
cement milling which at present fa lls  well belcw 
requirements and could prevent the attainment of 
current budgets.

Regular and timely monthly production reports 
should he issued and a sample pro forma is  given in 
Annex A.

In view of the excess capacity of the raw mills 
i t  may he opportune during the erection and 
commissioning of Adra 2, to discuss with the plant 
manufacturers the conversion of the kilns to a 

-Precalcinaiicn system. This could increase output 
>7 10 -  25% of the present installed  capacity 
without major investment.

In addition to the points dealt with in this 
report i t  is  emphasized that i t  is  desirable to 
develop the general a b ility  o f the work force by 
training and the engagement of additional skilled  
and experienced men. Management techniques anc 
coordination should also receive attention.



Annex 1

AURA Plant and Equipment 
Quarry. Limestone. '3

Basalt

Karl

Transport
Crushers Limestone 

Basalt 
Marl

i
Drying

Covered Store
Limestone

2 x excavators 2.7 o 
1 x excavator 1.5 m 
1 x payloader 2.5 mJ
1 x buldozer
2 x excavators 
1 x buldozer
1 x buldozer 
1 x payloader

19 x 25 ton dumpers
1 x 400 tph Hammermill

1 x 120 tph Hammermill
2 x 125 tph Jeffreys type Hammermills
1 x 80 tph dryer 
1 x 30 tph dryer

Basalt 
Marl (dry)

14.000 tons 
850 tons 

7.000 tons

Raw m illing
2 x ICOtph tube m ills with air separation

(Wedag type)
Haw meal delivery to  bucket elevator.

Raw g. al storage
2 x Blending s ilo s  1750 tens each
2 x Storage s ilc s  4750 tens each
Transport to kilns from belt weighers by 
Pullerpumps.

Kilns
2 x 1CC0 tp^ rotary dry process kilns with 
Xrup? type*3?H comprising 3 expa 3ien chambers 
a double cyclone f ir s t  stare.
?uel e fficien cy  given as 55C -  8"C K.cal/kg 
i f  conditions are good.
2 x ?..ller type grate c o d e rs .

Clinker storage
50.CC0 tens covered store .

Cerent mlllin-T
2 x two chamber m ills with air separation 
70 tph each
Cement delivery by Cera pumps.



Annex 1 (cent)

Cement storage
4 x 7500 ton s ilos

Cement packing . _ .  .
3 x  14 spout rotary packers Czech manufacture
4 ply paper bags are used.
Also there are bulk loading fa c i l i t ie s .

Power consumption
Theoretical Haw m ill 22 Kwh/ton raw meal
----------------- - Kiln 21 " clinker

Cement m ill 35 " cement
Actual overall 180 Kwh/ton of cement.
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ANNEX: 3

m uz  QTJAY3Y. SAfTPLING and QUAH1YITC TEST
SECTION:

Each layer was sampled along each lin e .
Table 1. Gives the analysee3 of the samples.
Table 2. Gives a schematic presentation of the s i l ic a  

content.
Discussion:
The marl provides s i l i c a  content of the raw marl and 
the requirement is  a constant quality at a satisfactory 
le v e l. layers 1 & 2 show variations compared with the 
general uniformity of layers 3 to 5 and a high content 
o f chloride ( an undesirable element ) .  ’Toreover the 
analysis of these four layers shows the material is  
very suitable for use in the orocess having re la tive ly  
constant s il ic a  and alumina /  iron ra tios .
I t  is  recommended to re ject layers 1 * 2  and to change 
the present method of quarrying the layers -separately 
and remixing from the stockpile.
The new method should use a retroshovel or dragline 
excavator operating from the top of the quarry face 
and working the face in three stepped benches of about 
5 meters depth each.
Karl would be loaded into dumpers and delivered d irectly  
to the crusher. This method of quarrying would permit 
working during wet weather and avoid the present double 
handling.
Since Liebherr 941 retro shovel was available on the 
Adra 2 s ite , a tr ia l quarrying test wa3 arranged. See 
attached reports and recommendations.

o
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Adra 23.2.81

E xcavator T r ia l  in Marl Q uarry. 23.2.81

Xquipment used:
l x  Liebherr Betro Shovel with i j  n3 touck*t *TjPe 3*4 
2x 25 ton Dumpers.

The ex cavator  was s i t e d  an top  o f  la y e r  n o . 4 a t  the 
w estern  end o f  the quarry f a c e . A tren ch  2m etrcs wide 
and 4 m etres deep was dug s t a r t in g  from the edge o f  
the quarry fa c e .  No problem s were enco-ontered in  
d ig g in g  the m arl. Maximum rea ch  o f  the ex ca v a to r  i s  
s ta te d  t o  be 4 .7 9  m etres .

Loading ra  e 6 m inutes t o  lo a d  one dumper = 2 5 0 t .p .h .

Bucket c a p a c ity  approxim ately  2 to n s .

Bound t r i p  f o r  dumper from quarry to  
cru sh er  and back to  quarry, le a d in g  and 
d isch a rg e  . . .  20 m inutes.
E qu iva len t to 75 t .p .h . per dumper. 

Output w ith  3 dumpers:- 225 t .p .h .

Becommended

1. To purchase a Betro Shovel with a reach o f 6.25 metres 
and a 1.5 to 2.0 m-* bucket, capacity minium 3C0 t .p .h .

2. To operate the quarry in three equal benches using only 
layers T,4,5 and 6. i .e  15 metres depth.
layers..! and 2 to be dumped.

Advantages

1. Simpler quarrying and material handling.
2. Lower operating costs.
3 . B etter  q u a l ity  c o n t r o l .

4. Possibly one sh ift  operating in the quarry.
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ANNEX 11

There are two production lines which operate independ
ently except for quarrying. Only Hama 1 operated for  
two days during the v is i t .
Hama is  a Smidt wet process started in 1964 and runs 
sa tis fa ctor ily  though quality variations were noted. 
Hama 2 is  a dry process of 10C0 tpd clinker capacity 
identical to ?5isulmiyeh 2 and started in 1978.
Both plants use loca l limestone and clay with Nabk sand 
as raw materials.
Limestone

Syrian Cement Co. Hama
Visited 9th -  16th J!arch 1981

This is  somewhat porous o f medium hardness. I t  is  
crushed at the quarry by a 4C0 tph rotor crusher and 
transported to the factory by belt conveyor. The 
crushed limestone averages 5-7!* moisture rising  to  1C?S 
in winter and packs badly in the raw material store 
causing problems with extraction which a ffect raw m ill 
feed control.

The quarry is  a shallow open p it which cannot be worked 
in wet weather. The moisture content of the clay is  
25 -35# in winter and 15-2C# in summer. It has a high 
p la stic ity  and the hammer crusher, designed for basalt 
crushing is  completely uasuited to crushing clay.and i t ' s  
rotor has been removed. Clay is  fed to the 30 tph rotary 
dryer through a 2C sc. cm. grid . Quartzite is  handpicked 
from the dryer feed belt and dried clay generally has a 
maximum of 10 cm. Due to the size seme d ifficu lty  is  
experienced in extracting dried clay from the store .
Nabk Sand
This is  put into stock as received.
Raw Tailing and rler.dir.m.
The raw m ill uses kilr. gas for drying and a ir separation. 
It  has an e le c tro -filte r  which is very in e ffic ien t and i 
stated to operate only 5-103 of the time. This could no 
be verified  due to the shut down but the same trouble 
occurs at Kusulmiyeh. The only solution appears to be 
to modify i t  tv the same design as Adra.
The d if f ic u lt ie s  of raw material handling cause serious 
problems in maintaining uniformity of m ill feed.

<
t 

Ш
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This causes wide fluctuations in the raw meal composition which often cannot be corrected by blending and lead to  
variations in the composition o f raw meal fed to the k iln  
which has a detrimental e ffe c t  on burning and quality.
This was clearly observed from the laboratory records.
Kiln.

An internal examination of the grate cooler, kiln and 
f ir s t  stage cyclones o f the preheater was made. The 
grate plates of the cooler were being renewed and i t  was 
said that according to the original drawings the plates 
had been wrongly fitte d  when the plant was errected in 
that the fixed plates were installed where the movable 
plates should have been and v ice versa. This i3 now 
being corrected. I t  was noticed that many new plates 
were badly cast with many under-sized holes. This w ill 
cause poor operation and overheating and should be 
corrected.
The reported overheating of the under grate drag chain 
is  certainly due to wear of the grate and also jamming 
of flap valves of the spillage hoppers. This causes loss 
of cooling a ir and in e ffic ien t cod in g .
I t  is  recommended that the fit t in g  of side bridging 
plates in the cooler be considered and a descriptive 
report on this was given to the Technical and Production 
Director.
There was also evidence o f over heating in the k iln  and 
preheater which had damaged the in let shute and one of 
the f i r s t  stage cyclones. This is  due to bad kiln control 
resulting from a lack of instrumentation on which main- 
teneace seems inadequate. Attention should be paid to 
correct control cf temperature and exit gas analysis. 
Instrument maintenance aprears to suffer from lack of 
spares and a shortage of sk illed  sta ff and requires 
urgent attention.
laboratory.
Chemical Control.
I F  appears tnat almost total reliance is  placed on chemica 
analysis for process control and that the X-ray analyser 
is  not e ffective ly  used. The X-ray analyser programmes 
9hould be checked and extended to include the determin
ation of alkalis and chlorine. The analyser operator 
should be sent cn a training course.
Raw m illing and blending is  ccntroled by conventional 
calcium carbonate estimation. D ifficu lty  is  ofien exper
ienced in achieving good blending due to fluctuations 
caused by l?rratic m ill feeding but there is  also a 
variation in LS? which may arise from the somewhat 
variable s il ic a  content of the limestone. This could be 
controlled by introducing analysis of quarry samples 
taken during d r illin g  which would permit salective 
quarrying.
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The effeciency of blending should be verified by analysis 
of samples taken during the discharging of the s i lo s .
The free lime in the clinker is  very frequently excessive 
and i 3 the result of poor material control ar.l poor 
burning. I t  is  most probably the cause of the low 
flex ion  strengths of the cement.
In the same context attention is  also drawn to the wide 
fluctuations in slurry and clinker compositions in Hama 1; 
the s i l ic a  modulus varies between 2.6 and 3.3 which must 
cause wide variations in cement quality.
Physical Tests.
The flex ion  strengths of Hama 2 cement are often below 
specifica tion  whilst on the same sample the compressive 
strength is  satisfactory. A series of tests were carried 
out during the v is it  which eliminated a suggestion that 
test methods or the testing machine were at fa u lt. 
Examination of clinker showed high free lime and this is  
the host lik e ly  cause of low quality. I t  should be 
eliminated by the methods previously suggested in this 
report.
Rec ommendati ons.

1 ; Many sections of the plant required considerable cleaning 
and a programme for carrying this cut regularly should 
be introduced. This would improve access for operating 
and maintenance, improve" performance and reduce wear 
and tear on the equipment.

2. There is  a shortage of skilled and experienced men which 
ca lls  for  an extensive training scheme.

3. The quality control s ta ff are somewhat inexperienced and 
the Jroducticn Director would be wise to give attention 
to improving their effectiveness.

4 . Material handling should be improved. This could be 
achieved in respect of the present raw materials 'oy:
a .  Drying the crushed limestone.
b. Replacing the present clay crusher by crushing r o l ls .  

Alternatively a major improvement could quickly be 
made by installing a vibrating screen at the delivery 
end of the clay dryer to remove over sized material. 
This oversize material can be crushed in a hammer mill 
of 10 to 15 tph capacity which could be sited to 
discharge d irectly  into the boot of the existing dry 
clay elevator. The hammer mill could be fed d irectly  
from the screen.



ANICEX 111

Raatan haa a 370 tpd single unit wet process plant bu ilt 
by Rheinstahl in I960. I t  uses loca l limestone and clay 
with Nabk sar.d and these materials are of uniform quality. 
The clinker analysis indicates a s i l i c a  modulus of 
2.3 -  2.4 and a rather low IS? of 0.84. The cement is  
ground rather fine (5-6 # residue on 4.900 mesh) and 

quality is  satisfactory. The plant is  clean and orderly.
The following points were discussed:

1. High water content of slurry.
A report on this problem at Rastan was prepared by 

, UNIDO expert P r ijic  Zdenko in December 1980 and is  
available at GOC.
The water content averages 49# under normal circum
stances and has been reduced by 2-3# by the addition 
of about 1.5# sodium s ilica te . The cost may out
weigh the saving in fuel but in any case i t  seems 
that very l i t t l e  further reduction w ill be achieved 
though experiments with organic surface active 
agents should be tried . Al30 the proposal of P r ijic  
to grind less finely  should be examined though i t  
may cause problems with cement quality . The slurry 
should also be subjected to filte r in g  tests to 
determine whether the process could be converted 
to semi-wet by the use of f i l t e r  presses. I f  the 
results are favourable this could reduce the water 
content of material fed to the k iln  from 49# to 15-18# 
and result in a big saving in fuel cost. An economic 
and technical fea s ib ility  study should then be under
taken.
Such a process is  used at the Ewekoro plant of Blue 
Circle Cement in Nigeria and it  may be worth while 
approaching then to make a study.

2. Cement Tailing

Raatan Cement Co., Raatan
Viaited 14th March 1981.

The mill is  an open circu it two chamber tube m ill; 
diameter 24Cca with chamber lengths of 650 and 750 cm 
separated by a double diaphragm. Cut-put is  18 tph. 
During operati-.g i t  suffers overheating and blockages. 
It  was noted that there was provision for water 
cooling of the mill shell but this was not in use.
The blocking could arise from overheating and water 
cooling should reintroduced. It  is  also recommended 
to use cool clinker, check regularly the amount and 
the grading of the grinding media, which should be 
about 32# of the mill volumn, and in s ta ll a sonic ear 
over the f ir s t  chamber.
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Whenever the m ill blocks i t  may assist in clearing 
i t  to introduce into the second chamber either two 
to three buckets of water or coal or similar carbon
aceous material. This helps to dissipate the e le c t 
rostatic  charge on the cement which builds up during 
blockages and often w ill clear the m ill.

3. Ground Vibration from Blasting
The limestone quarry face is  26m deep. I t  may be 
advisable to operate i t  at two levels o f half this 
depth and by using millisecond delay blasting tech
niques excessive vibration should be avoided.

4. Clinker Quali ty
Operating conditions are stable and quality sa tis 
factory so there is  no reason to vary the present 
parameters of control. However, the IS? is  low and 

* i f  experiments in coarse grinding of slurry are 
carried out as recommended by P r ijic  i t  cay be ad
visable to increase the IS? to C.91 -  0.93 to 
counteract any e ffect of lower clinker burning 
effeciency this may cause.

I
I



ANNEX IV

The company operates two factories, one at Kusulmiyeh 
which has one old wet process unit and along side i t  two 
dry prcess units. u \ Both of these processes use
the same raw materials which are limestone and basalt a,t 
s ites  adjacent to the fa ctories . They also use sand im
ported from Nabk.
The company also has a factory at Sheik Said with three 
identical wet process units and which operate separately 
from the AC3MC plant.
Musulmiyeh.

J

The raw materials are of good uniform quality.
The limestone quarry operates on a face of 15 -  22m 
depth in which there are some patches of high magnesia 
limestone which Eire avoided. The average quality is  about 
95# calcium carbonate; The basalt is  also uniform de
posit separated from the limestone by a d istin ct fault 2 
in  the rock. I t  tende to be hard but weathers very 
quickly; no secondary/is necessary, the large rocks are/biasting 
pushed to one side and le ft  to weather. It  has a fa ir ly  
high absorbticn and care has to be taken in winter to 
avoid loading wet material.
The crushing system is  identical with Hama, with a double 
rotator o f 4-CO tph for limestone and a single hammer 
m ill for basalt. No particular problems arise in crush
ing . There are rotary dryers for both limestone and 
basalt but only the limestone is  dried. There are storage 
s ilo s  between the limestone crushing and the 70t?h dryer.
These present some problems due to packing of wet lime
stone and this also occurs to some extent in the dry 
limestone store. The basalt dryer is not used and the 
material passes direct to store.
Storage of basalt is limited due to the failure of the 
conveyorsystem on the top of the store which lim its the 
useful capacity.
limestone storage is limited by the packing of material 
which reduces recovery and a bulldozer is  used in the 
store to move the material.
Sand causes no problems, and is  used as received.
Old Vactory Kiln M l .
The ra?t materials and semi-processed materials are 
stored in an open store and generally the plant appears

El Chaba Co., Aleppo
Visited I6 tt -  24th March 1981.



to be in good condition though i t  operates at s ligh tly  
below i t ’ s rated capacity. The major problem is  in the 
k iln  section dueto the failure of the e le c tro filte r  end 
the lack of a chimney. This is  dealt with separately.
Hew Plant Kilns M 1 and M 2
The factory operates from a central control room.
Line M 2 is  identical with Hama and has the same problems 
particularly with the e le c t r o f i lt e r . This is  due to  be 
modified to the same as line 3 which operates sa tis fa ct
o r ily . During the v is it  M 2 had just been lighted after 
re-bricking of the burning zone and M 3 was stopped on 
20th for re-bricking the burning zone. They use magnesite 
bricks and get a l i f e  of 6 -9 mths. This is  poor and 
suggests poor kiln operation. I t  was stated -chat the 
instrumentation was not in good order and JI 2 was worse 
than!.! 3* During tours of the factory neither the cement 
milld nor the raw m ills were seen, operating.
The cleanliness of the plant le f t  much to be desired and 
no positive action seems to be taken to deal with or cure 
this problem of dust accumulation and spillage. From 
comments made by the senior s ta ff  the effeciency of the 
general workforce is  very low with no motivation. There 
is  a lack of supervision stemming from a failure to  co
ordinate the central control with the general factory 
requirements. Like Hama and Adra this plant would 
benefit from a separate system of cleaning since i t  is  
obvious that the production department do not carry this 
out.
On the packing plant there was excessive breakage of bags 
which was said to be due to using bags not properly 
matured. There was also evidence of bad manufacturing 
of bags which should be taken up with the supplier.
Quality Control
The laboratory appears to be well equiped and run.
The head of laboratory is  well experienced with a capable 
and qualified sta ff tut as on other plants the laboratory 
operates largely as a service department. The acting 
Production Director controls the X-ray analyser and there 
is  a definite con flic t  between him and the head c fla b cr- 
atory as to who is  controlling quality. The question 
was asked by management -  was it  nesessary to have a 
cla ss ica l system as well as X-ray analysis? It  is  on 
this point that the con flic t  arises. The solution is 
to expand the programmingof the X-ray analyser to make 
maximum use of i t  but to retain su fficien t classical 
analyitical ccv-;r to provide regular analyses for 
standardisation and for revision of X-ray programmes 
and also to cover any p ossib ility  of the X-ray analyser 
breaking down.



At present there are between 5 and 7 analysts this 
could probably be cut down to  3 or 4 and the Ôead of 
Laboratory cade responsible for a l l  analyitica l control 
including the X-ray analyser. Whoever holds -che post 
should be an experienced chemist.
M 1 Kiln -  Dust Problem.
The kiln  output is  13 tph approximately and the kiln  has 
a direct draught chimney which when used w ill  allow a 
production o f 7 tph; Normally the backend fan delivers 
the kiln gas to an e lectro-static  f i l t e r  which does not 
work and acts merely as a settling  chamber for  the kiln  
dust in the gas stream. The f i l t e r  is  open at the top 
and is  a considerable dust nuisance. The recovered dust 
is  removed through shutes knocked into the bottom of the 
hopper and taken away in lorries after being watered.
I t  is  an extremely crude and messy system and the company 
wish to do something about i t .  They have put forward 
the following p oss ib ilit ie s :

1. To feed the dust to the blending s i lo  of 14 2 and 
a lternat!vely-

2. Lurgi prouosai
To in s ta ll a new e le c tro -f ilte r  and feed the re
covered dust into the fir in g  end of the k iln .

This proposal from Lurgi who state that they have success
fu lly  installed i t  elsewhere.
The p o ss ib ilit ie s  were discusssd at length with 
ISessrs Halak -  Technical Director.

Chalabe -  Acting Production Director and 
Saraf -  Head of Laboratory.

P ossib ility  1
There was no accurate information available about the 
composition of the dust, though one chemical analysis had 
been carried out which did not include a lkalis or chlorine. 
The analyses carried out on the X-ray analyser were un
reliable  since there is no programme for the dust.
However, from the information available, i t  appears that 
the dust is  a partly calcined raw meal ane^a combined /has 
alkali content of about If». It  is  unlikely that chlorine 
w ill present a problem since i t  is  not excessive in the 
raw ma^'rials. Recovered dust amounts to about 1 tph 
which j.j 5*4 of the dry raw material fed to the k iln .
This compares with 7C -  80 tph of raw meal fed to VL 2 
kiln  so that the addition of the dust to M 2 blending 
s i lo  would represent about 1 .5 i of II 2 kiln feed. This 
should not cause any problems providtd.it is  not fed into 
the system when the raw m ill is  not operating.



I t  remains to decide how M 1 can be modified to reduce 
the present dust loss, to increase dust recovery and 
how and where to feed the recovered dust into line M 2.
The following p oss ib ilit ie s  ex ist:

a. To build a ta ller  chimney with a dimention 
su ffic ien t to improve the recovery o f dust from 
the existing e le c tr o - f i lte r .

b. To put in a system of mechanical removal of the 
kiln  dust using the existing screw conveyors and 
elevator and to convey the dust to the raw mill 
of M 2. The dust could then be fed into the raw 
m ill elevator of the a ir separator or into the 
outlet of the separator. This would avoid the 
need for pneumatic conveying d irectly  into the 
blended meal s i lo  which has been suggested but 
which the Technical Director considers would not

* work sa tisfa ctorily  using a Puller pump. The type 
of dust conveyor remains to  be decided and also 
the route for this conveyor. The problem of 
disposing of the dust when M 2 is  not running 
would s t i l l  remain.

P ossib ility  2.
Lurgi proposal
This includes a new e le c tr o -f i lte r , new chimney and a 
system of feeding the dust into the fir in g  end of k iln  IT 1. 
Some doubt exists as to how effecien tly  the e lectro
f i l t e r  wculd work on a wet process kiln since i t  is  well 
known that the high humidity of the exit gases can give 
considerable trouble. A firm guarantee wculd be required. 
However the main doubt is  the e ffe ct  of feeding the dust 
back into the k iln . This could lead to encrustations 
or damage to the kiln linings and p ossib ility  a ffect 
quality. Lurgi say they have successfully installed this 
system cn cement kilns in Iraq. Quite apart from a study 
of the lurgi offer i t  is  necessary to arrange v is its  to 
inspect installations made by them in order to determine 
their effeciencjs and any problems which have arisen.
A third possib ility  is to in sta ll the system of feeding 
the kiln dust back into the kiln without insta lling  a 
new e le c tro -f i lte r . The existing e le c tr o - f i lte r  wculd 
require a new chimney as suggested previously but i t  
would be necessary to determine whether t* re-introduction 
of dust into the burning zone would a ffect kiln  operation. 
Inspection of the lurgi system is  essential to assist in 
making this decision. It would also be feasible to make 
tr ia ls  on kiln M 1 with a simple dust feeding system and 
a fan using the dust presently collected .



The leakage of cement through the bolt holes in the m ill 
shell i 3 a purely mechanical problem and can only be 
corrected by systematic and regular attention to retight
ening the bolts as soon as leakage occurs. Thi3 is 
relevant to the question of cleanliness in the plant 
and should be tackled as a matter of urgency. General 
cleaning of the plant is  apparantly not covered by the 
present a ctiv it ie s  of either the production department 
or the technical department and this should be r e c t if ie d .
The b e n e f i c ia l  e f f e c t  on p la n t m aintenance, p rod u ction  
and re d u ct io n  o f  damage t o  p la n t i s  s tr o n g ly  em phasised.

Cement Mill Spillage.



ANNEX V
Arabian Cement and Building Materials Co. Sheik Said, Aleppo 

Vi3ited 24 -  30 March 1981
The company has a new t7/o unit dry process plant which is  
presently oeing commissioned and has not yet been completely 
handed over. Responsibility for tie plant and i t ' s  operation 
is  the manufacturers although certain parts are run by the 
ACBM3 s ta ff .
?our raw materials are used in the following approximate 
proportions:

Limestone 
Basalt 
Sand 
Iron ore

The bqsic equipment is  as follows;
Crushing
Limestone, basalt and iron ore . . . .  4 X 300 tph single hammer

m ills
Gypsum . . . .  1 X 60 tph hammer mill
Sand . . . .  Screening only
Covered raw material storage

Limestone 
Basalt 
Sand 
Iron ore

30,COO tons 
12,500 tons 
1,000 tons 

600 tons
Haw milling . . .  2 X 130 tph closed c ircu it  tube m ills with

crusher dryers and air separation
Kiln . . .  2 X 1500 tpd rotary kilns with Humboldt

preheaters and horizontal 
grate coolers.

Cement mills . . . 2  X 80 tph tube m ills with closed c ir cu it
air separators.

Cement packing ..3  X 90 tph ?LS rotary pcakers.
The cement is  manufactured to ASTII specification  Type 11.



Commentary an Plant Operation 
1. Quarry

The limestone and hasalt quarries are adjacent to the 
factory with the limestone overlaying the basalt. The 
limestone face is  2Cm. in depth and blasting has been 
by lines of 9 vertica l holes. The explosive used is  
ammonium nitrate and gelign ite but charging of the holes 
is  apparantly not s tr ic t ly  controlled to obtain uniform
ity  and instantaneous blasting is  used. This has resulted 
in much throw of material.
The basalt underlies the limestone and the exposed face 
varies from 2 -6 meters in depths. Obtaining uniform 
material has been a problem and at present the basalt 
being used in the process comes from the excavations 
for  the construction of the plant.
The limestone is  of medium hardness and good quality 
(av.9C5® pure).
Moisture content is  a problem in material handling of 
both limestone and basalt and is  normally 9 -  12!$.

2. Crushing
There are three crushers for limestone and one for 
basalt and iron ore.
Gypsum is  imported and crushed separately.
Crushed raw material is  stored in a covered store with 
a scraper recoverer for the limestone and an under
store extractor for  basalt.
No particular problems arise with the limestone, but 
the basalt is  d if f ic u lt  to recover in entirity  and more
over tends to show seme variations in quality which i t  
is  suggested could be avoided by f i l l in g  along the fu ll 
length of the store using a moving tripper on the over
head delivery b e lt . This coupled with the existing 
method of recovery should result in a more uniform 
material fed into the proportioning bunkers.
Problems arise with the extraction of materials from 
theproporticning bunkers of the belt weighers feeding 
the raw mill3 due to the moisture in the raw materials. 
I t  is  suggested that i t  may be better not to f i l l  the 
bunkers completely buo this would need a very tight 
control to avoid bunkers running empty during use.
The sand imported from Nabk is  processed by screening.
I t  is  suggested that sampling of sand be made after the 
second screening to obtain a more representative sample 
than by sampling at the receiving point as at present.
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3. Haw Mill
The airswept raw mills can grind and dry raw materials 
with a maximum of 7?5 moisture content to the accept
able maximum of 1fa in the raw meal using kiln waste 
heat only. Since the moisture usually is  of the order 
of 12fo the auxiliary furnace must be used. This 
requirement of added heat was given as 100 kc»t/kg of 
meal which suggests that the heat balance in the 
milling system is  not correct and that useful heat 
from the kiln  is  being wasted.
I t  is  recommended that a careful reassessment of 
operating conditions be made in  conjunction with the 
commissioning team in order to achieve the correct 
heat effeciency.
Kiln
The 1500 tpd kilns have Humboldt type preheaters with 
double cyclones at the f ir s t  stage and three large 
cyclones at stages 2,3 and 4. Trouble has occured due 
to blocking in the third and particularly the fourth 
stage.
Samples of the encrusted material from the cyclones 
show a very high S03 content (35-4C#) which clearly  
(twelves from the fuel o i l  which contains 4,5f* S.
The temperature in the riser pipes was given as 850-

. 90CSC which seems high. I t  was also stated that the
clogging in the fourth stage had begun a fter the burner
pipe had been pushed further into the k iln  during the
early stages of startup of the plant. This was done 
to avoid the build up of a snowman in the co d e r  shute. 
I t  was also stated that the excess oxygen at the kiln 
outlet was ICf* which is  extremely high. Improvements 
in flame conditions had been achieved by raising the 
o il  temperature from 105°C to 12C°C. It is  recommended 
that the temperature in the r iser  pipe should be reduced 
by 50°C and in the third stage cyclone not exceed 730°C. 
The excess oxygen should be maintained at 2 -  
maximum.
The kiln has magnesite and chrome magnesite bricks in 
the burning zone and transition zone respectively.
There is  no excessive buildup of coating althourh there 
was a considerable ash ring on the nose of the k iln . 
There was also evidence of overheating of the nose ring 
plates. Continual trouble is  experienced from the 
buildup of snowmen in the cooler shute. The cooler 
is  a grate type with five undergrate chambers and five 
fans. Soth kilns had been modified by fix ing  the f ir s t  
three rows of cooler plates. No.l is  being further 
modified by the fit t in g  of side bridging plates cover
ing at least the f ir s t  chamber and possibly part of the 
second.



I t  is  recommended to check that the bridging plates 
cover complete undergrate chambers and not part of 
chambers. This is  most important. Secondly to check 
the capacity o f the chambers 1 4 2  fans to ensure that 
they are capable of maintaining an adequate airflow 
through the thickened bed of clinker. Also that the 
f i r s t  three rows of plates be reinstalled and made 
moveable as orig inally . This coupled with the f it t in g  
of bridging plates and the thickening of the bed of 
clinker in the f ir s t  two chambers should reduce the 
buildup of snowmen.
I t  is  also recommended to prevent wear of the roof 
brickwork by insta lling  a plate above the present 
protection arrangement over the clinker crusher.
In the f ir s t  undergrate section the seal on the end of 
the bearing shaft allows leakage of air and dust 
causing overheating and problems with lubricating.
The seal retaining spring was found to be jammed and 
this requires cleaning and repositioning.

5. Cement Mill
I t  was reported that the two m ills produce cement of 
d ifferent fineness» one satisfactory and the other low. 
The separation systems were examined and an explanation 
given to the m ill superviser on how to make adjustments 
to fineness. The m ills were started and i t  was noted 
that there was a difference in pressures between the 
two systems. Adjustments were made to equate conditions 
to those of the satisfactory m ill. Subsequent tests 
showed both m ills to be producing at the same output 
and fineness.
I t  is  recommended that fu ll  operating instructions be 
obtained from the m ill commissioning team and that the 
m ill s ta ff discuss them with the team, flc alterations 
should be made to the separators without fu lly  recording 
existing settings of classify ing  blades.
It was also reported that poor performance was being 
experienced with m ill media. In view of the good wear 
characteristics of media and lin ing plates purchased 
from new sources and used at Hama and Adra i t  is  recoma- 
ded to use the same sources.

6. Cement Handling
D ifficu lty  is  experienced in extracting cement from 
the s ilo s  and transporting i t  by a irslide conveyor.
I t  is  recommended to clean the s ilo s  at six  month 
intervals and i f  necensary reposition the porous plates 
in the s i lo  bottom to give a steeper angle to the out
le t  point.
Airslide operation can be improved by ensuring they
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are fed with clean a ir and that the a ir extraction 
system operates sa tis fa ctor ily . The porous base should 
be cleaned from time to time.

7. Blending of Low Quality Cement.
I t  was reported that 10,COO tons of cement held in 
stock was 2Cfî below standard quality. Since normal 
quality is  about 40ji above minium standard the sub
standard cement cculd be fed back into the m ill system 
at a constant rate of up to 1 Of> o f mill output by 
feeding i t  into the m ill elevator. Product quality 
mast be carefully  controlled and the addition restricted  
to  maximum tolerance in respect o f both quality and 
separator capacity.

8. Quality Control
Process control at AC3ÎC d iffe rs  from other GOC plants 
in that the laboratory has d irect responsibility for 
quality control under the authority of the Technical 
andProduction Director. This system is  the one 
recommended to be adopted at other plants.
The chemical and physical laboratories are well 
equiped with a competent and adequate s ta ff . There is  
an X-ray analyser but this has not yet been sa tis fa ct
orily  put into operation by the supplier.
A ll aspects of the system of sampling and quality 
control were discussed and are generally su ffic ien t .
The one area where additional 1 analysis could be 
beneficia l is  in the control o f the quality of blended 
meal since variations, sometimes wide, do occur in the 
raw meal delivered by the m ill due to the d if f ic u lt ie s  
experienced in regulating the m ill feed. This cay 
necessitate longer blending periods and i t  is  recommended 
to  systematic sample and check the uniformity of 
blended meal at regular intervals during the discharge 
of each s i lo .  A study of the e ffe c t  o f e le c tro filte r  
dust additions is also necessary.
The quality of cement is  uniform and well above ASTM 
type 2 minimum standard. ?rom the pakit of view of 
economy i t  is  recommended that the clinker LSF be 
reduced to C.9 -  C.92 with a s i l ic a  modulus between 
2.3 -  2.4. Thi3 should a lso improve burning conditions 
and assist with control of blockages in the preheater 
whilst s t i l l  producing a high quality cement.

0 Management and Control
The system of management was discussed at length with 
senior s ta ff . It is  based on universally accepted 
methods and is  well documented. The major problem w ill 
be in implementing i t  since the factory has only 3C#
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/  o f i t ' s  fu ll  complement of s ta ff  and is  having serious
d if f ic u lt ie s  in  finding supervisory and sk illed  grades.

' However, from observation, i t  should be possible by-
delegation of responsib ilities and regular group d is
cussions to develop a sound management team. Management 
training courses are desirable and necessary. Such 
a development w ill relieve the present pressure on 
senior management, assist them in applying the desired 
system and encourage and motivate the s ta ff generally.
In one respect a serious situation could arise during 
the next year due to the lack of workshop fa c i l i t ie s .
At a l l  other plants in Syria indifferent maintenance 
adversly e ffects  plant operation. An interim solution 
must be found at ACBKC pending the completion of the 
workshop otherwise the condition and performance of 
the plant w ill rapidly deteriorate. At the same time 
care should be taken to build up stocks of spares and 
a storekeeping system.
The question of cost control was discussed. ACBMC have 
prepared a basic system which can easily be developed 
to  provide fu ll  departmental costing at monthly intervals. 
This would provide a highly desirable management to o l.
A sample scheme of such a costing system covering both 
production and service departments was handed to  the 
Financial Director.
In conclusion the opinion was formed that ACBMC is  
developing along sound lines and i f  this progress is  
encouraged and maintained the company should realise 
i t s  ultimate potential.

I
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/ ANNEX VI
Standardisation of X-ray Analysers
Each dry process plant has an X-ray analyser.
E ffective uss is  not made of this equipment for some 
or a l l  the following reasons:

1. Lack of an effective sampling programme.
2. Lack of confidence in the accuracy of the 

analyser.
3- Apparent discrepancies in performance between 

the several machines.
4. Lack of consultation and coordination between 

the four laboratories concerned.
5. Shortage of skilled operators.

S

In an e ffo rt  to improve the situation a new sampling and 
quality control procedure was recommended at Adra.
A standard sample of raw material was also prepared at 
Adra and tested at each of the four laboratories con
cerned. The results are given in Sable 1.

I

Discussion of Results
1. The variation in SiO* of the Hama analyser is  

excessive.
2. The discrepances between the d ifferent X-ray

analysers and in comparison with the chemical standa-d
analyses ca lls  for a coordinated/of a ll  programmes 
and analysers.

3. The differences between the chemical analyses ca lls  
for  a check on analyitical accuracy and methods.

4. The continuation of cla ss ica l chemical analysis is  
essential both fcr  a period confirmation of X-ray 
analyses and to  taka over the quality control in 
the event of a breakdown of the" X-ray analyser.

5. After verification  of the accuracy of the X-ray 
analysers the process control can be based on their 
uss with considerable advantage.

6. I t  should be recognised that without a regular 
ver ifica t ion there is  a danger of losing control
of the manufacturing process with disastercus results 
to  quality and output.

I

à
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Laboratory Adra Hama (a) Muaulmiyeh (b )  • -АСВШ (b )

Analysis Chemical X -ray, X-ray Chemical X--ray Chemical
i 1 2 3 4 1 2 !

Insoluble Rea. ъ 1 1,03

Si02 12. 24 13,90 13,26 13,32 13,45 13.52 12,75 14,29 14,40 12,45

A !2°3 3.31 3.31 2.30 2.30 2.34 2.39 2.97 2.96 2.91 3.11
f e 2° 2.79 2.39 2.04 2.03 2.03 2.04 2.49 2.25 2.24 2.11

CaO 43-46 42.72 42.06 ОH»CM 42.02 42.02 43.18 43.63 43.40 43.36

MgO 2.22 2.08 2.65 2.67 2.69 2.75 1.41 1.56 1.58 2.34

L .o . l . 3505 - - - - 34.85 - - 35.17

Notesî
a. The Hama resu lts are fo r  4 repeat analyses on the same prepared sample.

Tho. analyser Is not pro,"rammed fo r  a lka loi and ch lorine.
b. Kusulmiyeh analysis 1 is  the average of s ix  repeat analyses and analysis 2 

of 4 repeats on the second sample. The variations in each set were minimal.
c .  The X-ray analyser o f ACBMC was not operating due to  an e le c t r ic a l  fa u lt .




