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According to tho s t ¿t t«iii e n t s of* tne Tripurti us R ¿- v i « w of Project

i n v o l v e d  i n  t h e  f o l l o w i n g  oi l  j  d C t  i  V e a :
-  t o  a s s i s i t  t h e  C e n t r e  i n  e s t a b l  i  s h i  n g  a p p r o  o r  l a t e  U n i t  O p e -

covering various industries (eeesRfevi«w,Tndus trial 5 uvions 
De Vrf lopiiie nt, po i n t 3*6.,resp. Ou tpu t», po i n t s 4h,9 and 10).

Orfing to the val'ious reports and studies >• I aborated by the 
export in this period of time and with the aim to present this 
final report of activities in a concentrated, and explicit fern, 
the textual part refers to the corresponding chapters or pa
ges of the documentation listed in TAB 1,2 1 .

.rations (Pilot Plant) facilities (see: Review do cume n t, 1 nf r a- 
structural Geve 1 opinent, poi n l 2.2.),
t  O i  l i  1 1/ 1 rx o (■} <*.I i  j O  I* £> t 1* O 11 ¿J t  !t o  t i  "t r l <3 C  fci O i i b  J 1 1 t  i  O  S  O ± t  II O C O  111 C* t-i

i n  1 1 O  U J  j  — S  l i  i * O  "t j H O  II V) X c- f l  t  to J) 1 c i 1 1 t r\ 11 i 1. j 1 t i l  i.i t  X’ Vi j  3 ci s  i  ¿{
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?. _TKPI.3"SîîTATT0ff O? P.P. Tl? ITRDC, DAMASCUS
2,1, Rvi uti n-, g i ta » t i o»i :in ?. D. at the start, of work
The Pilot Da part.Tient of ITRDC w«s intended and erected time 
ago a« an .individual technological unit which had to collabo- 
rate with other departments of ITRDC utilising their specific 
performances,e.g.analyti cal & testing laboratories,decuman Rati
on c«iitre,di vision for economic e valua ti one, work shops for main
tenance and’ the general managerial divisions as well.
At the expert's start of uork still existing P.D. represented 
some fundamental features of a general type of pilot unit.
The Du i Id i n g corresponded to basic requirements, Du t the* various 
installations and services were yet to he provided.The instal
lation of a bridge crane in the main hall should De - and it 
was later - performed before mounting the equipment items.
The installati ons have been realised only in part,wherefore 
lines for pressurized air,vacuum,inert gas,forced ventilation 
and heat supply with ducts for effluents should be constructed 
at time which can be done only after the equipment to be purchu 
wed have been known on a definitive basis of concrete delive
ries.
The pilot equipment was selected for some operations only,with 
emphasize on the items for size reduction in solid state.The 
operational equipment included 10 (ten) elements with 1 (one) 
additional element for steam supply.Only the items for size 
reduction - 4 elements - have been mounted and they run for 
trial purposes in a short period of time.
Organizational questions relating to fulfilment of personnel, 
the storage of spare parts,contacting potential partners etc. 
had not been treated at all because of the initial stage >f P.D 
and owing to the intention to solve these and other problems 
after completion with adequate purchase of equipment.

/ 3



KF/nf
3

In such a way P.D. represented a unit in its state of partial 
erection and with strictly limited possibilities of a systema
tic work.

/

To obtain real .insight in the character of the existing equip
ment iteraSydetai1 ed control of all data has been performed 
and Blown in the corresponding reports,including technical fea
tures, availabi 1 i ty of spare parts arid applicability as well.

(See documentation in TABLE 1 ; No. I. pages 1,2,3»4,5
No.II. pages 1-10 
No.III.pages 1-4/
No.IV. pages 1-4)-

I
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2. ?. C o nee! itual iaat.icn of th e further developmen t of P.D.

Because of the provisiontl character of the existing P.D. it 
was necessary to elaborate a strictly defined conception for 
its development based on fundamental features concerning

Therefore the conceptualisation of P.D. shall be treated in 
a complex way involving the existing facilities as an integral 
part of the whole unit.

2.2.1. Professional character of P.D.

In the area of chemical & process technologies it is intended 
that P.D. has a wide area of activities involved in various 
professional spheres.

It has to be emphasized that a pilot unit shall be a link 
between theory and practice,
between research and operative,applicablo arri operati

ve industrial work,
between scientists,teachers and practical routine pro-

fessi onists.

Therefore,a well defined and conceptualized pilot unit has to 
cover a large assortment of tasks which shall correspond to 
the level of the above mentioned factors in a defined country.
The main spheres of work which define the professional cha
racter of the P.D. foreseen are:

- the professional character,
- the equipment,
- the staff of personnel,
- the management & organization.

- Applied research including trouble shooting. 
rationalizations and technological improvements
with mutual tasks emphasizing the applicability of 
results for industrial purposes,
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- Trai ni n j : of "both the industrial profess 1 onal
6taff and the educational staff as we 11,empha
sizing the need of adequately trained collabo
rators who obtain or refresh/their professional 
knowledge and experience on concrete practical 
work based on theoretical suppositions.

” Consul-ti ng potential and existing consumers or 
owners of know-how about complex technological 
questions in operating lines and various sta
ges up to the preinveetmem. phase.

In such a way P.D. should be able to be involved in resolving 
technological and adjacent problems which are encountered in

- industrial plants from their pre 1 live s tmont
steps up to the regular production
etc. ,

- educational organizatione,professional schools
and universities,

- engineering,techno-economical and trade orga
nizations,

- planning institutions,
to obtain adequate technical,economical and financial soluti
ons.
Obviously,such a conception of activities needs a corresponding 
approach to complex factors involved and mentioned as follows.

(See documentation in TABLE 1 ; No. Ill,pages 12-14, 15
No, IV,pages 8 - 1 0  
No. XXX
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2.2.2. Kgu_i pia*JK 1

The equipment items involved in a pilot unit for chemical 
technology have to be seLected on the base of the fact that 
the fundamental, "building stones" of technology are both the 
Unit Operations (Uo) and Unit Processes (UP).
The engineering practice in the area of chemical and similar 
technology proves thevsuitab 1eness of such standpoint due to 
results obtained in a way which allows to reach the quickest and 
best solutions.A woll conceived pilot equipment shall accomplish 
first of all the specific requirements of UO and UP but even 
inorê , particular constructional features shall be chosen in a 
way which enables the single item to be applied for similar 
operations or processes. This is nodded particularly in a P.D. 
because of wide variations of activities in various projects 
considering a relatively small price surplus for a multipurpose 
item compared with a number of individual items.

The principle of ver sati1i ty resp. of mu11i purpose character 
of equipment items is of basic importance for adequate techni
cal and economical performe nee s of a pilot unit.

Obviously»the selection of equipment has to be based on the 
area of activities supposed to be treated by P.D. Jt means 
that the tasks connected with actual and future partners from 
various areas mentioned in 2.2.1* have to be considered in a 
way to allow the most economical selection relating to construc
tional features and further exploitability of single equipment.

The capacity rate of pilot equipment has to be in a reasonable 
relation between a laboratory-bench scale and a minimum indus
trial level allowing to proceed in the sense of sealing-up resp. 
seali ng-down according to perforraable conditions of technologi
cal similarity and reproductibility of data.
The multipurpose character mentioned above reflects also on 
the selection of constructional materials of all parts of equip
ment which are in contact with the various materials treated.

/ 7
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Therefore^a relatively increased price has to be considered^ 
vhich^ haweve^ is justified because of the wide applicability 
area required.

Considering that the pilot equipment can he applied as indivi
dual items or in combinations as technological lines of variable 
complex character,it is suitable to select equipment items in 
a mere or less similar capacity rate and with similar connection 
values for utilities.

(See docu.-ientati on in TABLE 1; Bo. I. page 6,
No.VI. pages 12,13 etc.)

/0 .
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2.7. 3 • __ P 1 г r  <j n n ü L s t. et Г f

Any operating equipment needs adequate invjlvement of the hu
man factor because only in such combination - even in case of 
highly automatic items — performances can be obtained in u sui
table way. The professional profile of the staff has to corres
pond to the characteristics of equipment items on which the 
team is supposed to work. It means that the professional charac
teristics of the personnel shall be selected - resp, obtained 
by training - in accordance with the available equipment items.
The previously mentioned selection of equipment items based 
on Unit Operations and Unit Processes requires analogous type 
of the staff which has to be more or less trained and experien
ced on the same basis.
A well operating pilot unit has to include a staff of person
nel engaged indirectly and directly in work. Whereas the struc
ture of the indirectly engaged staff depends mainly on the 
general type of organization,the directly involved team con
sists of members who perform either creative brain-work or 
routine-work closely linked together in their operations.
In general,the staff which is engaged directly includes:

- process technologists of various degrees of education
enabled to work on various types of equipment,

- maintenance personnel with specialists in mechanics,
electrics and instrumentation,

- auxiliary personnel of semi-skilled team raembore for
assistance and manual works.

In such a way the team of directly engaged collaborators invol
ves a variety of members who differ either in their level of 
education (from technicians up to Ph.D. graduated) or in their 
type of professions.

h
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O b v i ously,the selection o f  the type o f  specialisation depends 
on the type o f  equipment foresee^where fore this subject is 
treated particularly in chapter 2.3»

(See documentation in TABLE 1.; No. III.,pagda 20-23
IV.,page 3i 
V.,page 12.)

/ 1 0
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2.2. 4.__ t̂a il a peinent and o rgan i s a t  i on

A pilot, uni t needs a well defined and acting orgunizati on of 
work which depends on the complexity of tasks connected with 
the assortment of operating equipment.

Even a pilot unit making part of a complex organization - like 
in the case of I I'll DC - needs its particular management due to 
specific type of work which has to he performed. In such a way 
the management of a pilot unit encounters organizational »nd 
dealing problems which belong to the techni cal , commarc i -ilt 
finaneial,juridical and administrative sphere.

So the management of a pilot unit becomes similar to the situ
ation in production units (in smaller scale) with emphasis on the 
variety and complexity of professional problems which belong to 
a large area of various technologies.

The involvement of management is oriented in questions about
- internal (basic) organization,e.g. planning,personne 1 poli

tics, internal collaboration between divi
sions ,supplies,technical & financial analy
ses of performances done,profe3 3ional trai
ning, collection and recovery of data,disci pii- 
nary measures etc.,

- opexational management,e.g. qualification of both the equip
ment and the personnel for concrete tasks, 
coordination and expediting the work, 
evaluation of re su 11s,compiling the documen
tation performed,exchange of experience, 
providing for maintenance and operative supply 
of facilities,

,7

external organization,e.g. contacting partners,orderers and
deliverers,stipulation of contracts,defense

/11
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of the dcouiuantati on performed, adver 11 a ing.

As far as the managerial efficiency is concerned^ it has to he 
emphasized that^ besides the treatment of the above mentioned 
questions^ reasonahle effects will be achieved only if continui
ty of work is guaranteed and really per formed.Discontinuity 
of work connected with costly reinstu11 ations,restarts,rehiring 
of personnel etc. can be fought with in time planned ami per
formed contacts with potential orderers of tacks resulting in 
adequa te,vali i con tracts.
Positive results of contracting do not depend only from the 
ability of the management of the pilot unit but even more,the 
unit must inspire the potential partners with confidence based 
on performable facilities obtainable by both the adequate equ
ipment and the qualified personnel staff as well.

(See documentation i_n_TABLE 1 . : Ho. I. , pages 6-10,
III. , pages 16-20,
IV. , page 9 

XXIX. , page 4. )

/ 1 2
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2 • 3 * T i-! o 3 ■■ - mentation o P t h e Pilot Pop a r t:.u; n t

As -i o a t i one d in chapter 2.1. the existing situation of P.D. 
can be considered as a pre 1 iiai nary one in a s tat“, of partial 
e rection With limited possibilities for the perf oi-mance of a 
sy ;i t o ¡¡.a 0i o wort.«
The implementation of F. D. with the aim to bo capable of of-' 
ficient performance,needs resolving of many problems which are 
d(i s'.i v ibw d shor 11 y .L n oho f o 1 1 o w i n g cnapt«r& i roiii 2.3*1* to 
2 . 3. <3 .
2.3.1. Qualification of the existing facilities of P.T).
Owing to detailed studies of the existiin state of F.D. it 
was possible to resolve the following basic problems,e.g.:

- construction and installation of the bridge crane in
the main hall,

- revision of electrical installations for the drive of
existing motors,

- construction of supplemental lines for effluents de
riving from the main hall,

- construction and installation of 1 (one) auxiliary
laboratory desk,

- construction of support frames for some of the existing
equipment items,

- technical revision of the existing 11 (eleven) items
and their spare parts.

The above mentioned results of work were achieved and actually 
implemented on the basis of the recommendations of the expert.
Other a dditional tasks, e.g. :

- final fitting of equipment items except the elements
for size reduction (still mounted),

- fix connections with electric power & water supply,
- manufacture of auxiliary containers,
- exhaust facilities for some equipment

/ 1 3
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have not been solvad^ although it i £> more reasonable to pro
vide for them after the delivery of supplemental equipment 
will be decided.This is logical because the final fixed dispo
sition of heavy elements according to their dimensions and 
needs of space for working and maintenance.
For

- storage facilities of spare parts for the exis
ting equipment and the supplemental items

no solution was found in this period of tune.
In the next future and particularly during the delivery period 
for supplemental equipment it is necessary to provide for

- hiring adequate personnel including training
(see 2.3.2.,2.3.6 .) enabling both the existing and the step
wise delivered supplemental equipment for regular work.

As far as only the existing equipment is concernedy.it repre
sents a partly implemented unit with a restricted operational 
area in operations and processes which belong to

- size reduction in solid state,
- homogenizing (partly) in solid/liquid state,
- separation (partly) in solid/liquid state,
- evaporation (partly) in liquid state,
- simple reactions in liquid state.

The absence of connecting elements - e.g. pumps,vesse1 s,funne1s 
etc. - as well of items which represent a sequence of techno
logical operations - e.g.mixers,screens,driers etc. -,and 
non available operational personnel at all,the existing state 
of P.D. is of transitional character with no real conditions 
of contacting & contracting the potential partners as it is 
mentioned in the last paragraph of chapter 2.2.4.
Obviously,the existing equipment items have been considered 
as very useful elements in combinations with the later proposed

/ u
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supplemo ntal ei[U: pa^nt (see 2.3.2.) in the sense to build 
up adequate technological units or lines.

In TAB 1.3 2. the main technical characteristics of the exis
ting equipment items are evident.

( S e e __d o c u m e n t a t i o n  i n  TABLE _1 : No. I.,pages 3-6»
T I . , p a g e  s 1 - 1 1 ,

III.,page s 2,3,4,24
IV.,page s 1-5»
V.,pages 5,7,8,

tables 1 ,2/ 1-2/5 , 
3/1-3/2, 
6/1

XII. total
XIII. total
XIV. total).

/ 1%
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Si? 1 c - 1 oil c: f_c. t ie i. t a l  e c u . p m e n t

Tn r ye'e-ciion of types of ku pplenient;.! equipment in F.I). ip 
bayed on tho principle that P.D. has to cover the variouf needs 
of

- applinative research for
- trouble ehootiiif and
- jiiiprovttient in existing proccsH lines,
- e;p-t abl i yhr.ie ri t cf te ch r o 1 o gi c al features in new lines

during preinvestmeut phases,er«ction 
and putting into operation;

- training purposes for
- teaching personnel in various degrees of educa

tional institutions,
•e operative personnel in industry,e1c.

The large spectrum of applicability of the equipment requires 
an adequate selection of equipment based on the following sup
positions which have to be considered as coiupl ex. There are:

- adaptabi1ity fc Unit Operations and Unit Processes,
- technological similarity and reproduotibi1ity of data

obtained in the sense of scaling-up and/or -down,
- highest versatility and multipurpose character,
- componibility of items,
- reasonable stepwise implementation.

The principle of technological similarity and re productlbi jity 
has to be observed because of the need to obtain data and re
sults of practical value,wherefore the simulation of operational 
conditions in the sense of adequate Bcaling-up (from P.D. size 
up to industrial conditions) or scaling-down (in opposite sense) 
is one of the essential features of equipment needed.
The versatility and multipurpose character is needed and cun 
be obtained with pilot equipment because of non predictable 
operational conditions in the phase of ordering the equipment. 
Moreover,individual type of equipment results as a very expen
sive solution if a pilot unit has to cover a large spectrum of 
activities.
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binod with other elements in sets or lines) contributes to 
adequate si mu Jut; on of conditions for both seal i ng-up arid -down 
opera tioiiB,
Trio s t e jiw iso_i i'.i }'■ 1 o me. n t a t i on is needed for practical reason.
Pitting and trial running of equipment need a reasonable peri
od of time and evuri the operational personnel shall be well trai
ned on the spot before assuming concrete tasks of work.
Neverthe 1ess,a stepwise implementation results in reduced partial 
amounts of financial means,the final global sum will be higher 
because of inflation rate etc.
The ad a p tab i 1 i ty fox* Unit Operations & Uni t F nettsses was ex
plained before and it is a fundamental condition for the selection 
of pilot equipment.

Under such suppositions the selection of the supplemental equip
ment included 37 elements with the following characteristics:
- the total amount of equipment items attains 48 elements (11

of them are still existing in P.D.),
- the interchangeab1e,mu 11ipurpose character is shown ty the

The percentage shows also the multipurpose character of the 
equipment selected becausie of its applicability for various 
states of materials simultaneously.
The versatility of equipment is also shown in the ranking list 
in TABLE 3 which relates to the componibi1ity of all equipment

following relations between the amounts of 
equipment items involved in operations or
processes for a define^ state of aggregation 
relating to the whole quantity of el emeu is
for treatment in
eolid/liquid state . .........
liquid state ...............  .
solid/liquid/gaseous state . . 
solid/gaseous state . . . . .  
gaseous state .................

70,2 JÉ 
4 6 , 8 ^ 
29,7 * 
23,4 £ 
6,4 /0»
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i - ex is tin; and su pp 1 ement a 1 — baaed on docucien ta t i on
V.,Table 3.

In TAhlh 4 the basic character and scope of use for all equip
ment i tciiis are shown.

In the does in e i > t.a 11 on, II , , pa,?e s 2lj- 6 3 , funda men t.al da ba for the 
further elaboration of tenders are shown in the following para
graphs for each item separately:

- basic application!
- practical applicability as individual unit ,

as combined unit,
- specification,
- included parts and accessories,
- type of energy supply,
- constructional materials.

(See docu mentati on No. : I.,page 6
II.,pages 1 2- 63

1 1 1 .,pages 5“ 11 »
IV.,page s 4-8

V.,pages 5-8

Tables 1,2,3f 4)»

/ 1 8 .
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?. 3. 3 • K v a i ua ti on of i hm e a true n t costs for stepwise iL.'le-
li‘ n ta t} °ri T • ̂  •

The specific ciniracier of pilot equ .i pme n t, e . g. capacity l-ato, 
cons tru c-ti wnal feu Lure», versa ti li ty of operations etc.,venders 
difficult to apply usual me thods for the evaluation of its 
investment costs based mainly on comparison,on unit price jjer 
weight or volume relating to the type of cons tru c t i o na1 materi
als,on application of the degressive exponential formula etc.
To obtain ns much ¿is real data^ the first action for this evalu
ation was oriented towards the notification of both the assort
ment and the charitc ter is tic s of pilot equipment manufactured 
by various producers. After scrutinising their production pro
grammes, abou j 80 ¡aanuf ae turor s of pilot equipment in Europe and 
TJSA have been contacted for sending their pro 1 i mi nary , no t ob- 
li gatory offers for items which have been specified aceor
ding to I’oqu ii*eiaents expect d fox* P. D. These contacts started 
in February 1979 and the last bids arrived at the end of July 
1979» The reaction of deliverers who have been contacted with 
a total amount of 116 tenders was positive. Gg?j of firms sub
mitted their bids for 75 various types of representative equip
ment items requested.
The following period up to the beginning of I98O was partly 
dedicated also to the compilation and scrutiny of informations 
obtained by the bids (see documentation VIt page s 1- 2 27)» «
In such a way it was possible to
- elaborate well defined specifications for all types of equip

ment items foreseen (see chapter 2.3*4.),
- define approximative expenditures for planning purposes re

lating the purchase of equij>ment.
Based on the above mentioned preliminary bids and quotations 
it was possible to calculate the approximate level of basic 
expenditures.
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ror* tollable as ¡.'itf nt i one d in chap^ar 2.3*2* and it was based on , 
a suitable combination of equipment items permitting the per-  ̂
furmanee of complex activi lioe relating unit ope rati oils & pro- 
cesses and csnsidori n,1; the stepwise rise of experience of the 
personnel i avolveJ.
Obviously,the initial informative amounts had to be considered 
as approximative because they have been based on preliminary, 
non obligatory quotations dated at the end of June 1979«
Because of administrative procedures from the issue of offi ci - 
cil tenders up to the effective ordering of equipment,a delay 
of delivery has to be calculated reflecting also on adequate 
increase of the price level (see documentation V, pag-jü 1 8 - ? 1 a ) .
Starting on day "X" with the official, issue of tenders a period 
of about 13^-19 months has to be calculated up to the date of 
real operational ability of the ecu i prae n t. Th i s jieriod of time 
includes: the optional period of b i d s , i nf 1 a t i on rate,mounting 
period,time for clearing,handlin^ activities,ope ning of accré
ditives etc. Considering the stepwise implementation in per 
year periods of 3 years,the final sum including deliveries 
of some auxiliary equipment for utilities,but without trai
ning expenses,amounts to:

US£i 3 9 2 . 0 4 0 , -  for s t e p I. >
u s £ 5 6 1 . 4 4 0 , -  for s t e p II. »
u s £ 3 0 0 . 0 8 0 , -  f o r s t e p III. ,

r e s p . u s g 1 . 2 5 3 . 5 6 0 , -  in total,

supposing the 3~ step of implementation is accomplished at 
the end of 19&3»
(See documentation Vt tables 18/1,2,3).
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The tend, r:-; documentation was pro pared .»*« Fob j'uary 1‘„>8w » no 1 u-
d j ng technical and Financial r^quirt-m^rits in detail* for the 
1st. sis >'• :md in shorter, i nforr..nti vu extent, for the next two 
steps oi' i a-pleuionta t.i on. (nee docuusn ta t. i on V > pa ge k ?2-i]e_) and 
XT t o taj 2 ' Pares } .

Aoeord i.r.g te the decision taken between the local Au thor i t. i e a, 
UNDP and U’3100 the inve«traent a h a 1 I be covered by the competent 
Syrian i nr. ti tu ti oi.r>, wherefore the issue of tenders had to 
come up to local regulations.

The first tenders have been issued on 1 0.04 • 1 980 . B e a u  se of inade 
quate response^ the second issue of tenders oocured on 1 7 .06. 1980 

in the Official Bulletin of Syria and on 18.06.1980,resp. 22.06. 
I98O in newspapers A1 Saura reap. A1 Baas News.

A short description of the mein technical character] sticii of
the equipment foreseen is shown in TABI.£_£ , whereas the details
are evident, from the documentation V, , pa ge a 2 2 - .1 9 ,

(See docu me r. ta lion No. V, page a 22-49»
XI,25 pages)
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?. 3, V. Result?» u: uiddil'iji ■.»! oquipluetit

P.I). - see chapter 2.3.4* - 1TRDC formed a Committee for the 
acceptance of bids and their evaluation.
The expert was informed about tile final select.ton of equipment, 
resp. he was asked in some cases to gave advice relating to 
technical features of equipment presented in the various b-ds.

The closing date for bidding was fixed at 31.87.1980 and the 
Committee worked up to 31.0b.1980 when its report was submitted 
to the financial division and the management of ITRDC for fur
ther t r e a t m e n t •

Due to inflation rates and relatively small repply to the ten
ders there was not worth mentioning competition between part
ners, wherefore the total sum for this step exceeded the previ
ously calculated amount based on more competitive preliminary 
quotations submitted by several bidders.

The Committee selected the following elements shown in TABLE 6. 
It is evident that from the planned assortment of equipment 
three items have been axcluded because of exceeding the total 
sum avai lable^ wherefore stop I, shall be subdivided into steps 
la and Ib.Step lb can be treated in future as individual »lap 
or in oonnection with step II by adequate increase of its 
partial sum of investment costs.

Although a detailed system for bids analysis was elaborated 
by the expert before the issue of tenders (see documentation 
no. V.tPages 50.51,Tables 19,20.20X),the small amount of bid
ders did not require its application.

The Committee's proposal concerning the selection of equipment 
items for step I. involves the sum of 388.331 »7o Swiss Fr, 
for delivery CIF Damascus.
This value corresponds to

Syr i 931.996,oO
216.743,-resp.
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i ‘l  г  j  'L l 1 23.

А с с о r J i n g to rough estimation of ci d d i t i о nu 1 costs, iTioiil Lonod in 
docudo nta11 оn Y. , pu. ge s 1 0 — 21 a, suppl вавл till coutu in tun duiount 
of USjS 4 5* i>20,- can bo expected for ¡uountiiig and uupplieo of lo
cal ohai'dcter, for auxiliary equipfiiont connected with iteiiio and 
for clearing and handling operations,wherefore a total expenditu
re ainoun l s to 2Ь2.2(>0,— .

d. О C U fu О П «. ь. t  i О П ПО iu-t Irtj
page a pO,j1 ,
Tables 15»20,2OX).
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2* Aï- Sel й о t j о n un d trai n i n g о f_ p£ r sonne 1

Owing "tu the & Ispw i uc implementation of P.D. it is reasonable 
to provide also for a similar skilling of the personnel staff 
according to the enlarged assortment of equipment and the 
corresponding increased amount of tasks required.
In the actual situation P.B. involves only one person who was 
engaged, as the expert’s counterpart with parallel tasks in 
other domains.
In the documentation mentioned at the end of this chapter 
it is shown what amounts and particular professions should be 
involved in each step of implementation.
Summarizing these data it results that:
- in general 3 typer, of teams are foreseen with specialized

professional knowledge and activities based on 
the main characterization of unit operations,e.g.
- team "S" for operations with solids,
- team "SL" " " " solid/liquid systems,
- team "SLG" " " ” solid/liquid/gas

systems.
- the composition of the crew is shown in detail m  I..ul j Y

resulting in the following participation:
- technologists

— technicians (chem.technol.}

- administrative personnel
- workmen........... .. . ,

Total . . . . . .

9 . • 39»
; • 0 21,75b
1 . * 4,4#

4,4$
2 . 0 «,7$

21,75b
23 . 0 100, ofo

Such a diversification of professional work is connected with 
adequate engagement of equipment items which seldom interferes 
between single teaus.lt means that the responsability for cer
tain type of equipment and the results obtained remains under the 
task of the same,specialized team,nevertheless various work can 
be accomplished on it.

/2 %
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The above figures are intended fur P.D. as integral part of 
1TRDC utilising the purforuiunoes of other divisions, o.g. the 
a n a I y t x j a I oc testing iatoi'a torio s, docuiion t«l i cn centre, 1:1 a 1 nte- 
nafice and workshops and management as well.

(So e_d o c u ii. e n t a t i on_r.0 , ;III.,page 23,
V.,page s 11 — 1?

Tables b,9, 1 0 , 1 1 , 1 2 , 1 6 , 1 7 )

As far as the training of personnel for P.D. is concerned it is 
essential th cl“t it boo omes performed on identical or Bame 
equipment b e f o r e  the start of contractually determined 
operational tasks of P.D.
The training has to he performed in adequate testing and con
trol workshops of euppliers of equipment. The training periods 
depend on the character of equipment but in any case the person 
involved must be aware of his responsability for further work 
on the equipment in P.D. wherefore he becomes trained.
During the period of mounting the equipment^the personnel must 
be actively engaged as well as during the trial run.
The above mentioned specialisation of teams guarantees best 
results of work preventing unadequate or non professional ap
proach to specific tasks and working conditions.
(see also documentation no. IIT.,page 23, no, V, pages 14-17, 
Tables 14. 16.17. ).

The complex character of operational work for single team memb
er needs adequate scheduling both the type and the duration 
of training.
From the total final amount of 23 persons,11 of them (47$) have 
to be trained. The training for some persons occurs not e>niy 
for one step of i fupl emeu ta ti on. The par l j ci pa li on m  training 
is scheduled as follows:

in I. step for 4 persons, 
in II. step for 8 persons, 
in III.8tep for 11 per-so m b .

/ 2 6
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* C d 11' it .1 Ili II,‘; s e l l

neb above. It uuiiueriis 
o j» e i 'e  ti o i ls  a n d  t y p e s  

s h o w i n g  a l b o  f o r  e a c h

d -i i t is sii.iii’i in lae JeeuiueuL li on menilo— 
conci*« te engugetuen l of sj ngl e person in 

of eQuipLuiiit involved in h i s fu to re work 
slop the peri od of time and the locution

(abroad va. local) of training.
The local tramine is intended partly for team re inter a l;ho
beco;:# trained in mutual work with members skilled before abro id-

/  fand partly an additional training for pier yens who still obtained 
experience abroad. In T Ah LB £ sui.iii.ari aed data are evident about 
the training; schedules.

Obviuus1y ,it is the ta3k of the management of ITKDC tc select 
adequate team members according to their 

— professional prequalafication,
and

readiness for work under specific d i v er s i x'i e d, var i ab i e 
and dynamic conditions in the P.D.

The training periods proposed in the final bidding for l.step 
and subriitted by bidders make part of the usual informative in
troduction into work wherefore the remaining periods — according 
to the above schedules — should be performed for m o r e  extensive 
■killing^taking into account the professional level of the sing
le team member involved.

(See documentation No, I11.,page 23,
V.,page 8 1 1 - 1 7  

Tables e-17.)

i



g.3.7 » ?i; '• 'l -- ~L~ step»> of i iu o 1 e ¿.I e a IIn ?.D.
What was expected as the project aim and was particularly 
expected on this. S, a sky has Tally and satisfactory been achieved. 
For further follow up and itup 1 eoentinj; the P.D. on the field, 
the following actions have to be performed by the counterpart 
system on the basis of advice and instructions submitted by 
the ex oftr t* s documentation mentioned and performed in this 
period of 2 y«ars.
Two steps of activities are involved in the next implementation 
of P .D.,e.g, :

1 • 1 lfi ill « tl I a t C*  ̂'J v i 1) im i n P » D . ,
2. com ¡»lex actions concerning the management of ITRDC and

the Syrian Authorities.

Ad 1 .
The following activities have to be achieved which belong to 
the type of immediate actions realizable in P.D.direotly:

1. Revision of installations k connections of the supplies 
of utilities according to requirements of both the existing 
and the supplemental equipment - precisely for step I. and 
approximately for steps II. and III.

2. Providing for separate and adequate storage facilities 
for spare parts with organization of a reasonable operative 
control of spare parts availubility,resp. of needs of reorde
ring them for all steps of implementation.In the actual state 
no control about spare parts exists at all and they are disper
sed in various locations of ITRDC,wherefore it is very probable 
that some parts of them - concerning the existing equipment - 
became lost. Before putting these items into operation the si
tuation about their spare parts must be cleared up,otherwise 
interruptions of work can be expected quite early.

.-3. Determination of microlocations for stationary (big) ele
ments of equipment in various parts of the P.D. building and 
establishment of locations for outdoor mounted items.

/ 2 0
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tcil characteristics of equ i pee n t for the next s Leps, explai ned by 
the expert,it is possible to define the location of stationary 
elements which have to be indoor mounted, e. g. eleiuen ts of code
numbers: 1 08, 109,1 1 0,01,03,08,1 0 , 1 4,1 9,20, 21,25,29 , 30,3?, 35,
36 and 37,
and the outdoor mounted ones: 05,07,09,17,31,33.

4. Preparing and cleaning the rooms for fitting tuo ciis — 
tint items followed by the other ones after their deliver^.

Ad 2.
In genera 1 ,the following actions have to be performed in 
complex work between P.D.,the management of JTKDC and Syrian 
authori tie s:

1. Proceeding on the I.step of implementation with the 
ordering of deli very,Owi ng to the accomplished bids analyses 
for the I.step of delivery of equipment the logical continuati
on of work shall be performed in ordering its de1 :very.Consi- 
dering the periods of time for official opening of acreditives, 
stipulation of contracts etc. it is expected that the delivery 
of equipment should he realized in the second half of 1951.

2. Preparatory works for the next steps of iiupl emeu tation. 
During "the period of delivery of I.step it would be suitable to 
prepare tenders'documentation for the next steps (for I.b it
is still made).The issue of relating tenders is connected with 
the availability of financial means for purchasing the equip»- 
ment,resp, it has to be adequately subdivided like it was made 
for step I. because of insufficient amount of funds.

3. Hiring personnel staff for I.step of implementation 
and providing for training.lt is indispensable to provide at 
time for the personnel involved in step I. and for its training 
as well. The staff shall be available after previously training 
-see chapter 2.3 .6 .- at least when the equipment is fitted on 
the spot,although it would be suitable to dispone with trainee 
personnel even earlier because of the available existing equip-

/29.



lut'iit ilcfluii for t 1'oti Ti I ng • Till now this equipment iS i i i O U f .  tcu only 
partly id. x l oould be usod only in restricted ¿.noun t buoiiUso 
no o ot:ra t-i ¿. iiu 1 personnel vct 3 r<ti llicf hi rod nor trained.

4. Contauti ng- potential users of P.D.'s working performances.
A pilot department shall be cuiisideied as an operating unit like 
a small production plant^witk specific technological tasks 
wherefore it can perform applicable results only in a systematical 
and well ox'ganiSed work. For economic reasons the wurk shall be 
performed as much, as continuously. It is useless to dispose of 
a well equipped pilot unit fur show or exhibition only. Therefore, 
not only a pilot unit has to be fitted out with adequate equip
ment and personnel,even more,it is necessary to provide in time 
for contractual arrwngements,of short and long period,of work 
with partners.Because this question is of specific character, 
it is treated in the next chapter 2.3.8. separately.

(See documentation 1»o. : l.,pages 6—9

III«,pages 12—24»)
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? . }« 8. Fu r t h er collaboration Kith 7)0 te n t i ¿.1 partners of P.D.

The further activity of P.D. during and after m e  tailing the 
 ̂ u i o m 0 n L in working o n u - »i o a n d  eta e 1 iirs^mri^ of the p e 1 — 
sonnel^concerns the contacts with potential partners with the 
final alia to stipulate contracts of short- or lon^- term cha
racter relating to operational work.

As mentioned before^ such contracts are of real value if P.D. 
inspires confidence to the potential partners based on the 
suitable assortment of equipment enabled for wort and on ade
quate personnel available for tasks requested.
In the starting period P.D. shall fight for its probation 11» an 
other way than later^ when positive achievements of work become 
the best proof and reference for collaboration.

In any case the precontractual and final contacts between part
ners shall be performed on adequate professional level applying 
the same specific "language" which is based on detailed know
ledge of technological and adjacent problems which become en
countered and expected as well.
Therefore,the documentation VII,page s 1-132 shows basic tech
nological features of 16 types of chemical technology which are 
existing or expected to be implemented in Syria. Adequate flow 
sheets and documentation show comparative indications for both 
the industrial and the pilot equipment with specified data about 
concrete operational tasks for each element of pilot equipment 
item involved. In such a way the competent personnel of P.D. 
resp. ITRDC possess a detailed operative manual resp.manuaLs^ 
which shall be applied in the start of contacts with partners 
as well they shall be used as basis for the elaboration of simi
lar ones relating to other technologies involved in Syria in 
the future. Owing to the faot that the data in these documenta
tions are mainly based on practical experience obtained in ade
quate industrial branches,their value and applicability for 
scaling-up or - down is evident.
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The documentation mentioned presents the problems in tuoh- 
no logics of:

- finalization of f e r t i 1 i a ora,
- wet phosphoric acid,
- aiaûoniui!. sulfate and ammonium phosphate,
- belief i ciati on of phosphate rock,
- hyperphospuuLe,
- sodium tr i polypho sphatc ,
- paints and varnishes,
- so fee typos of synthetic rosins,
-  U r C i - n O : lO ! l i l i i .  p o ly p h o s p h a t e ,
- synthetic cryolite via off gases from wet phosphoric acid,
- beet sugar,
- alkyl-aryl sulfonate and detergents,
- citric acid.

Obviously,other types of process technologies which belong 
to netallurgy,cement & building aaterial s,ceramics,f00d pro
ducts, pharmaceutical s etc. are of identical interest for P.D. 
because of the multipurpose character of the equipment selec
ted.The collaboration with those industries as partners of 
P.D. shall be realised in cooperative activities between the 
competent divisions of ITKDC.

As mentioned before,the spectrum of potential partners be
longs to various areas,e.g.:

- industrial plants,
- educational institutions of various levels,
- chemical engineering institutions,
- statal planning and similar institutions etc., 

because all of them are involved in various questions relating 
to the transfer of technology where pilot facilities are the 
best link between theory & practice.

(See documentation ?Jo. : I,,pages 6-9,
Ill.ypages 12-18,
VII.,pages 132 and flow sheets).
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3.  CONTACTS V lT!T CIIKMTCAL INDUSTRY A KDlTCATTOMAh T; i STI T; I TI 0M5 

1' ;  S T R T A

32.

3.1 . Direst corit.io I s
T)irect contacts visiting the following industries in Syria 
hav- bî en performed:

1. Paint cc Varnish Plant, Dauascus,
2. Glass Factory,Damascus,
3. Fetroleum Kefinery,Homs,
4. Dry Onion Plant,Salamyie,
5. Brewery Barada, Paiaascus,
6. Fertilizer Plant ,Homs,
7. Chocolate & Candy Factory Garawi,Damescus,
8 . Chocolate Factory C&melia,Daau3cus,
9. Pharmaceutical Plant,Damascus,
10. Technological Faculty of University,Hoas,

The relating reports show the general situation in the plants. 
The main impressions which have been observed are more or less 
common in all the uni ta,e.g,:

- difficulties about the supply of adequate raw materials
and spare part3 as well,

- absence of appropriate operative process control and
product control (particularly in 7 » and 8.)

- technological problems which remained unsolved during or
after the trial,guarantee run of equipment (parti
cularly in case 2. and 6 .).

Advice and suggestions have been transmitted for improvements 
in cases where it was asked for (because in general,the plant's 
facilities have been pointed out by their personnel as "wi
thout troublcs"),particularly in cases 2,4>and 6 . In the case 
2. - Glass Factory - the needs of further assistance were 
transmitted to the Project Manager,the Director General of 
ITRDC and SIDFA as well.

(See documentation ?To.: XXIT, XXITI, XXIV, XX V, XX VI, XX V TI, XX V T T T . )
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3.2. ft 11 i r«c' •j tita ■

Duri «t; May 1979 the •»»• ¿ skbu iu V H y :J III p  I  1 ix t  JL ti

of li d t cl  ̂U l C li 
SOit»e t̂  peS of 
elaboration to 
In such a wav

a’aou Id be applied for professional discussions 
indust.- les,resp. as examples for further,s i mi la 
be pe rforued later by the local staff, 
que s ti o r.na .1 re s for the industry of

i n

— ceramics,
— c v hi e a t a n d
— ¿1.1£)S

have been submitted to ITRDC.

 ̂5  e e d o c u m e  n l a  t i o n  l o . ¡ X i X j  XX j X X I • )



34
*'  ? /  !íi r

A. PA1;:TI 01 FATI ON SEMINAR!

The expert held lectures for pi*ofeasional audience two times,
«.£. about

- "The role and i ¡»por t a nee of chemical eng ineering in 
de ve 1 1i p j n c  ou t) 1 1* i e s_", Kay 1979

and
"Role of oi lot facilities in t he deve Iopaent of 
Syrian i?ii,;ar industry" , June 1930.

Owing to actual topics treated in the two lectures, it was 
decided to translate them into Arabic.These intentions did 
not succeed in whole,except a partial translation of the se
cond lecture as a summary performed by private iniciative of 
Mr. Abbara Soubbi from the Yeast Plant in Homs.

(See documentation No.: XXIX, XXX).
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i t r d ;

Du .)' i ng 19/9 tue manage n>e ¡it of ITRDC iias bt‘«u involved in some 
problems for which concrete ¡¿elutions the expel'l was asked.
These suggestions and proposals related to various questions 
as follows:

— The conception about the approach to the pro!» letu of 
alternative raw Materials for the production of s/u- 
thesiS gas fox' ammonia in Syria.This documentation was 
applied as working plan for the Committee working on triio 
question.(documentation XV).

— For the seminar about phosphate industry held in Damascus 
in 1979 suggestions have been submitted about topics, 
(documentation XVI).

— Owing to the study about wool purification performed 
between ITRDC and Wool Centre,Homs,the expart submitted 
a detailed techno—economical study with corresponding 
drawings and operational features, (documentation XVII.).

For the exî ir-t dr.Thump/ who was engaged in 1979 on problems 
of rubber & plastics technology,the expert prepared the trans
lation from - x o nch into En glish relating a s tu dy about t ix e 
application of rubber elements in rail» constructions (documen t,a- 
tion X VIII.).

(See do cu in •a xi tat 1 on ”0 . • XV,XVI,XVII,XVIII.)
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6. CONCLUSIONS and RECOMMENDATIONS

As mentioned previously the PilotDepartment (?.^.) of ITRDC 
was erected time ago in its basic features without real pos
sibility of operational performances,wherefore its implementa
tion according to the tasks of the expert's work needed various 
actions of very different character to be accomplished.

As result of particular activities dene during this mission 
the CONCLUSIONS can be summarized as follows:

1. The CONCEPTUALIZATION of P.D. has been treated with special 
care and as a complex problem with the main aim so enable 
P.D. for operational activities according to the actual and 
future requirements of various types of Syrian processing 
industries and educational institutions as well.
Therefore,it was foreseen to include several items of pilot 
equipment with interchangeable character and high versati
lity based on principles jf Unit Operations and Unit Pro
cesses applied in chemical and similar technologies.

2. Due to the partly finalized building and installations 
ADDITIONAL WORK ON TEE EXISTING FACILITIES has'been orde
red and partly performed with the aim to obtain basic 
conditions for v;ork in a pilot department.In such a way 
the installation and construction of a bridge crane and

. additional ducts for effluents have been realized.

3. Owing to the concept concerning the .pilot ’ ecuipnen.t, all 
steps for the expected purchase have been performed,e.g.:

'SELECTION C? TYPES OF EQUIPMENT,TECRNICa L SPECIFICATIONS, 
. EVALUATION CF INVESTMENT COSTS FOR ?.D. IMPLEMENTATION, 

CONTACTS WITH POTENTIAL DELIVERERS CF EQUIP*-ENT etc.

The detailed actions in this sphere of work resulted in



U'. the ELABCP.ATICR OP TEDDERS for 37 various types of pilot 
equipnent,Thi3 tender documentation was applied in the 
whole official issue of tenders performed by ITRDC.

5. The evaluation of IHV2STEEI.T COSTSy based on both the pre
liminary quotations and the selection of equipment items 
as well/ served as basic data for the competent Syrian Au
thorities engaged in financing of P.D.
On this basis the investment is planned in 3 steps accordin 
to a stepwise allocation of financial means and adequate 
stepwise involvement of the personnel.

The total amount of investment capital attains the value of 
US3 1,253.560,- (calculated at the end of September 19oC).

6. The expert was involved as adviser in the EVALUATIOD OF 
BIDS obtained in the action of tendering the 1st step of 
implementation.

The FIDAL SELECTION about the purchase of the equipment 
for the 1st step was performed in collaboration with the 
adequate Committee of ITRDC and submitted to Syrian Autho
rities for final approval and further actions.

7. All DATA ADD ARGUKZIiTATIOLS required for the iiSXT STEPS
4

0?. IMPLET.-ETATIOj have been submitted in details to the 
counterpart. /

8. The TII:2 SCHEDULE concerning the stepwise implementation 
of F.D. including the purchase of equipment and the parti
cular needs for training have been elaborated in details.

9. As fa/t/ as the question of the professional staff in P.D. 
is concerned,a detailed PLAIthILG GF IflRIDG At.j TRAliJlLG 
of directly engaged operational staff has been specified 
according to the professional profiles,the type and the 
duration of skilling as well.

37*
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10. Considering the actual unability of P.DJ for operational 
work because neither adequate type of management nor efec- 
tive contacts with future potential partners exist at all, 
DETAILED INSTRUCTIONS ABOUT MANAGEMENT IN P.D. AND FOR
FURTHER CONTACTS WITH PARTNERS have been submitted for • 
two initial phases of the future work,e.g.
- for the preparatory step up to the delivery of equip
ment

and -
- for the operational step after delivery.

ne

11. For further contacts of ITRDC,resp. P.D.,with potential 
partners the expert submitted DETAILED ELABORATION OF 
16 TYPES OF CHEMICAL in PROCESS TECHNOLOGY which are ex
pected to be of interest for the Syrian industry,with 
the aim to facilitate the further contacts showing hew 
to approach to potential partners.This report - see 
Table 1,item VII. - shows what type of pilot equipment 
corresponds to the industrial equipment items,in what 
extent and in what particular work ?.D. should be engaged 
according to its activities in TROUBLE SHOOTING,TECHNCLO- 
GICAL IMPROVEMENT,CONTROL and TRAINING of both the indus
trial and educational personnel.

In the above mentioned extent the tasks concerning the imple
mentation of P.D. have been performed and Resolved by the 
expert in whole.

The counterpart system disposes now of detailed documentation 
according to the expert’s advice and verbal instructions for 
the future activities concerning either the implementation 
of F.D. or the proceeding of concrete work.

The documentation mentioned is listed in TABLE 1. of this
report as an integral part of it.Due to the large amount
of this material it is available in the record-office of

*

UN in Damascus.
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As far as the RE CO*'-Hr!?,' DATION S are concerned they can be sum
marized as follows and in two spheres,i.e.:

- concerning specific questions which belong to this particu
lar mission

- problems involved generally in the performance of advisory 
activities.

The first type of problems is shown in the various and speci
fic elaborates submitted to ITRDC and which can be summarized 
as follows:

1. The P.D. making part of ITRDC,Damascus need3 concrete 
managerial and professional guide which both of ahem have 
to be performed in the period of starting the works.
The real first steps of implementation started after long 
discussions in the second half of 1980,although the basic 
data have been elaborated by the expert one year before.
To avoid additional increase of costs and expenditures it is 

« necessary to work continuously and to look at a reasonable 
speed of actions to enable the P.D. for real work as soon 
as possible.EXPEDITING OF ACTIONS for the implementation 
of P.D. is of highest importance particularly after the 
separation of the expert.Any stoppage of' the planned acti
vities will cause troubles involving subsequent delays 
reflecting on the development of ITRDC.

2. Owing to the fact that neither?;D. in its actual shape nor 
ITRDC with the extent of works performed for industry have 
attained some C3JECTIVE POSITIVE REPUTATION,the recommenda
tion in this sphere can be summarized as follows:

and .

shown and argumente! by detailed advice of the expert.
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2.2« IICUT.TING fc INSTALLING 
pilot equipment.

fie existing and the supplemental

2.3« HIRING PERSONNEL for operational purposes according to 
the adviced

2.1;.' TRAINING C? Til2 HIRED STAR? for the work on particular 
types of pilot equipnent which has to be accomplished 
at tine.

2.5. INTRODUCTION of staff and team members TC THE INDUSTRY
for adequate contacts and for their enlargement of tech
nological knowledge and experience.

2.6. REALIZATION CE CLOSE PROFESSIONhL CONTACTS WITH POTENTI
AL PARTNERS not only for P.D. but even for other depart
ments of ITRDC,e.g. analytical laboratories, testing div'i 
sion,division for economic evaluations,documentation 
centre etc.

2.7. A system of constantly performed SEMINARS k LECTURES in 
weekly periods shoud be introduced as indispensable task 
and criterion for all the graduated members of ITEDC 
with the aim to obtain ..
- increased activity in professional wcrk,
- enlargement and refreshment of professional knowledge.

3. As far as the realization of the next two steps of P.D.'s. 
implementation is concerned, the actions about the ALLOCATION 
OF FINANCIAL FUNDS WITH ALL PARALLEL ACTIONS of financial 
and administrative character have to be prepared IN TILE to 
avoid discontinuity of work. Otherwise the P.D. will result 
unable to solve tasks of complex character submitted by the 
industry after the real start of work.

U. The ISOLATION of.P.J. from other departments of ITRDC h&3 to 
be strictly avoided.Only a3 an integral part of ITEJC ?.D.

A



will be able to approach and to solve the operative prob
lems.The question of individual RESPCMSABILITY has to be 
treated with particular attrition and solved also with 
adequate remuneration.

The second tvr>e of problems of general character involves the 
following recommendations:

5. The CCUTiTSRPART SYSTEM should be strenghtened and improved 
by

5.1. adequately prepared and effectively acting conditions 
BEFORE the arrival of experts on the duty station and
in accordance with the tasks listed in job.descriptions. 
(In the present mission a lot of time ha3 been vasted 
for discussions,who should finance the implementation 
of ?.D. and even if it is reasonable at all - these 
problems must be solved before job description's and 
post adjustments).

5.2. Owing to the complex character of the various activities 
involved in the implementation of P.D.,verbal advice
and informations have an operational feature for their in 
mediate application,wherefore conditions must exist 
for the performance of written,typed,drawn or recorded 
documentation because all these types of documentation 
are the only ones remaining on the spot after the sepa
ration of the expert.
It means that adequate - real acting - facilities shall 
exist to avoid delays of expert’s activities caused by 
his own typing,drawing and correspondence as well.

5.3. Effective transfer of suggestions,informations and advi
ce in both directions '(expert: counterpart and vice versa) 
can be achieved only.by adequate and effective translati
ons into the partner's language.During all the period
of work the translatory system represented an unsolved 
and permanent problem causing delays and undesired mis
understandings .The interpreter shall bo a professional



in technical language and able to act as simultaneous 
translator during official and operative meetings and 
lectures as well.

$.k. It results quite incredible that the system of reproduc
tion and duplication concerning the regular operative 
documentation represented such an amount of troubles that 
some technical documentation remained available only 
in one original copy or it was reproduce^outside of both 
the main organizations involved in the work (UhJ? resp. 
ITRDC).

5.5.The members of the counterpart system for direct coliabo 
ration with the expert should be selected in adequate 
amount and on the basis of their professional profile 
and their real,active interest in work expecting their 
further activities to be performed after the separation 
from the expert.The direct counterpart should be engaged 
in full extent for intensive collaboration with the expe 
and without additional tasks of other character.
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TABLE 1.

! List of documentation reforcd in the final report

Ref.Ho. T i t l e Issued
on

Volume 
( pages ]

|
1. ! Initial report,for period of

| 03.12.78.-12.12.73.
1

1 2. 1 2. 73. 10
i

II. Report Ho.2,for period of
12.12.78.-20.01.79. 20.01 . 79. 64

Ill . Report Ho.3»for period of
29.11.78.-28.02.79* 28.02.79. 29

IV. Intermediate report,for period of
0 1.1 2.7 8.-0 1.08.7 9. 09.08.79. 19

V. Report about implementation of 
the Pilot Department 10.03.80. 128 j

VI. Report about results of prelimi
nary bidding of equipment 01.04.80.

i
J

227 :t

VII. Summary about the potential imple
mentation of Pilot Depart
ment's facilities in variou 
types of process technology 
applied in Syria 
(16 flow sheets included)

s
10.09.80.

j
* ♦

!
i|
t

132 ,
I
■

VIII. Monthly reports about activities 
for local authorities, 
period from 02.79*-10.80. 
- total 21 reports

every
month

i

26 ;

IX. Evaluation of expected costs for 
pilot equipment 08.06.79. 2

X. Priority list of pilot equipment, 
1st phase of implementati
on 19.06.79. 5 .

XI. Tender documentation,1st step of 
implementation 03.12.79.

Cent./2
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TABLE 1. (cont.1.)

1 / 2

1 Rcf.Ro. T i l l e Issued
on

Volume 
(pages)

XII.

1

*Operativa informations about the 
installation of tho exis
ting pilot equipment 
(5 drawings)

\

1 7 .,18, 
1 9.0 2.79 10

XIII. Tender for bridge crane in P.D. 2 1.0 4. 79 2

XIV. Data for bids analysas concerning 
bridge crane for P.D.

|

0 4.0 7.7 9] 8

XV. Initial list of data concerning
raw materials for synthe
sis gas

i
I

3 1.0 3.7 9] 6!
XVI. Proposals about topics for the

seminar of phosphate in
dustry 08.0 4.79 3

XVII. Technical informations about the 
wool extraction 
(5 drawings)

--------1------i
ll.O6.7 9; 13i

Î
XVIII. Technical specifications concer

ning the delivery of gro
oved soles made of rubber 
for mounting below rails 
(Translation F/E) - 05. 79, 12

XIX. Questionnaire about ceramic in
dustry 29.05.79.

r
5

XX. Questionnaire about cement indus
try 30.05.79. 6

XXI. Questionnaire about glass indus
try 31.05.79. 6

XXII. Report about the visit of the
Paint k Varnish Factory, 
Damascus 01.06.80. 2

XXIII. Report about the visit of the 
Glass Factory,Damascus I ‘• 30.0 6.80. 3

Cont./3
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1 / 3

T A B L E  1 .  ( c o n t . 2 . )

Ref.No. j T i t 1 ei»k
Issued ¡Volume | 

on ‘(pages) 1

XXIV. Report about the visit in the 
Brewery Barada,Damascus 3O.O6.8O,

j
' I

XXV. Report about the visit in the 
Fertilizer Comp.,Horns 07.07.80,

t

I
4 Ï

XXVI. Report about the visit in the
chocolate factory Garaw. 
Damascus ‘ J05.07.80,

‘ —f
i
f

2
XXVII. Report about the visit in the

chocolate factory Camel; 
Damascus

la,
O7 .O7 .8O,

1!
1

2 ! »
XXVIII. Report about the visit of the 

Technological Faculty 
of University,Homs I4 .O7 .8O.

------- !
3

XXIX. Lecture "The role & importan
ce of chemical enginee
ring in developing coun
tries" 28.0 5.7 9. 'VJ CD

XXX. Lecture "Role of pilot plant
facilities in the deve
lopment of Syrian sugar 
industry" 28.06.80.

1
Ì1
j

25 !
XXXI. Correspondence with 89 poten

tial suppliers of pi
lot equipment for pre
liminary bidding

:
i
1!
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TABLE 2.

Basic feature of existing equipment
Code No. Dénomination

101 Jaw cruaher

Capacity rate

up to 200 kg/h
I

102 I Hammer raill up to 500 kg/h

Ball mill up to 200 kg/h

104 Attrition mill up to 50 kg/h

105 Agi tator 0,37 kW

106 Rotary filter 0, 1 m2 area

107 Filter press 0,21 m2 area

108 Vacuum evaporator up to 50 kg/h • 
of evap.H20

109 Spray drier up to 7 kg/h 
of evap.H20

110 Reactor vessel vo1 * 100 1 ,
pressure 2 ba

111 Steam boiler 30 kg/h,10 bar
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KK/raf 3/1

TABLE 3
Ranking list relating to componibi! ity of 

all pilot equipment items in P.D.

Rank
step

| Equ i pment item 
Code*, Denomination 
' Ko.

I

1-----  |Frequency of’ Intensity in ft j
componible relating to the !
cases total amount of |

j equipment j

1 2 3 _ j —5 !

T* 24 Feed & storage 
vessels 45 \ 93,7 

1

IT. 26 Circulation pumps
27 Pressure vessels 29 
32 Universal reactor I.

I

60, 4 !
11

III.
' !; I

110 Reactor vessel I 27 
33 ! Universal reactor II.

56,2
!

IV. i ^, 109 ; Agitator 
j 01 j Atomizer i ^5 

0 2 i Multi deck screen
34 ! DissolverJ_____J____

i
54,1 ,i

V. ; 109 
; 19 
: 23 

30

Spray drier 
Centri fuge 
Metering pump 
Absorption unit

24 5 0 ,o
1
1

-  1

VI.
f ■

103
16

Ball mill 
Rake leacher

22 45,8

VII. ! 18

i
Hydroclone battery 21 43,7

VIII. 03 
: 20

* •Drum mixer j ; 
Liquid/liquid ex- 20 4 1 , 6  
tractor

¡iIX. S' 14 
!: 17

Extraction unit 19 39» 5 
Thickener

T; ; i 
X. j 21 ; Solvent rec.unit

I 25 Evaporator unit 18 37*5
29 ■ Vacuum crystallizer•
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TABLE 3 (cent.) 3/2

n ~ ~ 7 2 3 H 4 ! 5 l—  ---  --  . - - — — • -1 {----- --- —
XI. 106 Rotary filter j I

107 Filter press [ !
108 Vacuum evaporator • 17 i 35,4
04 Magnetic separator I, | j

I
15 Ultrasonic extractor i f

XII. ! 08 Chamber,vacuum drier
! 11 Electric arc furnace ! 16 i 33,3
i 311 Dust removal battery i

XIII.
!
! 2?

!

Plow tube mixer 15
j 20 Crystallizer vessels

XIV. ! 111 Steam boiler
i 05 Magnetic separator II. 14 29,1
i 07f Indir.rotary kiln

XV. I °9
L,

Dir. rotary kiln 13 27,0

XVI. | 102 Hammer mill
: 104 Attriti on mil 1 12 25, 0
: 13t------

| Sand(Perl)mi 11

XVII. i 101
; o6, 1 2

: Jaw crusher 
; Pelletizer,pan drier 
i 3-roller mill

11 22,9

XVIII.: 10 ; Muffle kiln 10 ; 20,8I l i *
___ _________ - _____ ___ _ - i  ______ ______________ . _ . . ______  _ __ . _ l

I XIX. : 37
-t- ~  ' *... -. ■ ■■ 11
• Injection moulder

— ,-----------1---
! 8

■ j

1 6 , 0 '
!
| XX.

i

! 35
t
• 2-roller calender♦

f

I 7 14,5
: 36 jExtrusion press 1

+ ) "5” = ( "4" x 1 0 0 ) : 4 8 j 48 is the total quantity of equipment
i terns.
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Applicability of pilot equipment L to 03

C O 40 iv 0 .
Equ i pine n t item

State of materials 
Unit operation

A p p l i c a t  i o n

1
; 101
; Jaw cru she r 

Sol id
i Sice reduction

Grain calibration

S c a 1 i n ¿5 off

■ 102t; Hammer mill
1 Solid

Sice reduction

Grain calibration 
Soalling off

i 103
! Ball mill 
i Solid
i Size reduction

Soli d/gas
Dedusting of grains

Solid/gas
Size reduction A 

drying

1

Size reduction with determined corre
lation of 3 i z e s  relating to feed & 
output in accordance with types of j 
ma t e r i a l s  treated.Particularly do- i 
signed for primary,rough crushing, j
Performance of defined type of gra-1 
in shape - cubic vs. flat grain with 
defined material flows and adjust
ment of reduction rate.
Splitting of particles in agglome
rates or combined row materials with 
elimination of single mineral ingre
dients.

Like 101 but for assortments of 
finer Blzes,for so called secondary 
crushi ng 8 tepa.
Like 101 but for finer sizes.
Like 101 but for finer sizes.

Variable conditions of size reduc
tions according to retention time 
and the assortment of milling media 
involving also recycles.

Size reduction combined with forced 
air flow with removal of dust at 
variable flow intensity.
Size reduction with simultaneous 
flow of hot air at variable condi
tions jierforming parallel drying.

I



TABLE 4 (cont.)

1 " 1 2

Sol id/l iqu i d 
Wat milling Siile reduction in suspension with 

recovery of fines and eventual re- I 
action between the solid and liquid

! phase combined with adequate assort
ment of milling media and recycle 
rate of the suspension*

quato insertion of crushing rods 
of variable type for obtaining 
output with variable shape.

nent liquid systems with parallel 
physical & chemical performances, 
e.g. reactione,si mu1 taneous preci
pitation and suspensi on,dissolving, 
gas emraÌB8ion etc.

e.g. suspending,omul sifying,preci- 1 
pitating,dissolving,heat transfer, 
gas emmission etc.

application of suction impellers 
resulting in reactions,aeration, 
preoipitation,heat transfer etc.

es in heterogeneous systems combi- I 
ned with chemical reactions,e,g. ! 
catalytic processes at normal pres- i 
sure,gas emini ss i on, heat transfer ate------------------------------------- j

t A t ir i ti on mi 11
1 34

Sol id
Size reduction & 

sc reening riable insertion of screen elements 
of different mesh openings combined 
with recycling the output material.

Size reduction of solids with vu-

Gruin calibration Size reduction of solida with ade-

105Agi tutor
Liqui d 

Mixing Mixing & homogenizing multicompo-

Solid/liqui d 
Mixing Mixing & homogenizing multicompo

nent solid/liquid systems with phy
sical and/or chemical performances

Liquid/gas 
Ab Borp t i on Absorption of gases in liquids by

Solid/liquid/gas
Mixing For combined operations & process-

1
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TALIPi d (cant.)
_ r - 1 2 !

i
106 ! 
Rotary filter J 

So J. i SJi i qu i d |
Fillr a t i o n

Ii
jFiltration at variable and controlled' 

conditions regarding flow rates,in- i 
tensity of washing the filter cake, i 
elimination of occluded impurities, ! 
obtainable yields of filter cake and | 
its quality. j

107Filter projis 
Solid/1iquid

I

Filtrati on

i

Ab mentioned for 1D6 but considering i 
specific conditions of filtration 
resulting from the stationary vari
ation of fi 1tration,application of 
preeaure and variable condition of 
fi1trabi1 a ty.

i
108
Vacuum evaporator 

Liquid
Evaporati on

|

' Solid/liquid

Evaporation of water & solvents of 
lower boiling point at variable 
flow rates and vacuum intensity and 
temperature according to the type of 
solution treated.

i Evaporation Ab mentioned above but for treatment
!
j Solid/liquid/gas

of suspensions or emuls.ons.
|t Evaporation,degasing

|i

Evaporation combined with eliminati- 
on of absorbed gases in the feed or i 
performed during thermal treatment at; 
variable conditions of flows,vacuumtI and temperature.

109Spray drier 
Liqu id

Evaporati on Evaporation performed with direct 
contact of the heating medium and 
resulting in the performance of con- ! 
centrate ftni dense liquid or granulatodj 
shape applying variable directions of 
material flows,their intensity,tempe
rature ,diff«rentia 1 pressure rasp, 
vacuum etc. j

.... --- ---  " ..............
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TABLE 4 (eont.)

t1 j 2

Sol i d/liqu 1 d 
Evaporation

i

■

|
i

.

Removal of dispersing media from 
suspensions and emulsions resulting ; 
in outputs containing low ooncen- , 
tration of solvent or in granulated ! 
shape at variable conditions of tern-, 
perature,flow rates,difforentLa 1 pres 
sure etc.

110
Reactor ve reel 

Liqu id
Mixing A processes Mixing or processing multicomponent 

systems of liquids with endo- or 
exothermal effects per for tried ut 
variable conditions of temperature, 
material flows,retention time,in- i 
tensity of mixing etc. j

So 1 irl/l i qu i d
Mixing A processing As mentioned above but for multi com-' 

ponent systems of solid and liquid 
ingredients.

Soli d/li q uid/ga s
Mixing,absorption A 

processing
As mentioned above but for multi- 
component systems of all st»te of 
aggregation ,e.g. aeration,cataly
tic processing etc.

1 1 1
Steam boi lei- 

Liquid
Heat transfer Supplying heat energy as steam, 

for needs of other equipment items.
01
Atomizer

Sol id/gas
Size reduction For micronization bf solids with 

gas flow - air mainly - resulting 
in micronjzed material separated by 
the integrated dust separator at 
variable conditions of temperature, 
gas pressure,flow rate and recycling 
rate s.

Solid/liquid/gas 
Size reduction As mentioned above but with intro

duction of supporting liquid.



TABLE ■' (coni.)

1 2

62
Mu 1 t i d e c k -3 c r e e n

So 1 id
Dry s c r e e n i n g S i r e  s e p a r a t i o n  of s o l i d s  in a

v a r i e t y  o f  s c r e e n s  a c c o r d i n g  to 
i n t e r n a t i o n a l  s t a n d a r d s  r e s u l t i n g  
in g r a n u l o m e t r i c  a n a l y s i s  of the 
i n p u t  in a t e r i a 1.

s i m u l t a n e o u s l y  a d e q u a t e  f l o w  of 
l i q u i d  p e r f o r m i n g  p a r a l l e l  w a s h i n g  
of g r a i n  s u r f a c e s  a c c o r d i n g  to p h y 
s i c a l  or c h e m i c a l  e f f e c t s  o b t a i n e d .

s y s t e m s  of p r e g r o u n d  s o l i d s  w i t h  
s i m u l t a n e o u s l y  p e r f o r m e d  d e s a g g r e 
g a t i o n  of i n t e r m e d i a t e  p a r t i c l e s  
b u i l t - u p  in a c c o r d a n c e  w i t h  f l o w s  
of r n a t e r i a l s , r e t e n t i o n  t i m e , i n t e n -  
s i t y  of m i x i n g , c o n t r o l l e d  e v o l v e m e n  
of h e a t  p e r f o r m e d  etc.

c o n s i s t i n g  of s o l i d s  a n d  l i q u i d s  
w i t h  p e r f o r m a n c e  of s i m u l t a n e o u s  
c h e m i c a l  r e a c t i o n s  at c o n t r o l l e d  
f l o w  r a t e s , t e m p e r a t u r e , r e a c t i o n  d y 
n a m i c s  etc.

f l o w s  of i n e r t  g a s e s  a c c o r d i n g  to 
the s e n s i t i v i t y  of i n g r e d i e n d s  
t r e a t e d  a n d  for s a f e t y  p u r p o s e s  
as well.

in s y s t e m s  of s o l i d s  b a s e d  on v a 
r i a b l e  i n t e n s i t y  of the m a g n e t i c  
f i e l d  a c c o r d i n g  to m a g n e t i c  s u s c e p -  | 
t i b i l i t y  of i n g r e d i e n t s , g r a i n  s in e • 
of i n g r e d i e n t s  etc. !

Soli d / l i q u  id 
Wet s c r e e n i n g As m e n t i o n e d  a b o v e  b u t  i n t r o d u c i n g

! 03
i Dru m m i x e r

Solid 
M i x i n g H o m o g e n i z a t i o n  of m u l t i c o m p o n e n t

Sol id/l iqu id
M i x i n g  & p r o c e s s i n g  T r e a t m e n t  of m u l t i c o m p o n e n t  s y s t e m s

S o l i d / l i q u i d / g a s
M i x i n g  &  p r o c e s s i n g  As m e n t i o n e d  a b o v e  b u t  i n c l u d i n g

04
M a g n e t i c  s e p a r a t o r  T.

S o l i d
Dry m a g n e t i c  s e p a r a t i o n  S e p a r a t i o n  of m a g n e t i c  i n g r e d i e n t s
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TABLE 4 (cont.)

i ? i

| 05. Magnetic s ej> a r rtji ojr I 
i Solid/liquid

!
i
1i«

Wet magne tie so parati on Separati on of magne tic su speris i ons
from multicomponent liqui¿/solid 
systems based on variable intensi
ty of magnetic field, t e n p o r a lure, 
flow velocity of the suspensions, 
according to magnetic susceptibi
lity of ingredients to he removed.

Pe 11 e t iaer,Pan drier
Sol .id

Size enlargement & 
drying

Aggl craerati on of single or multi
component solid systems combined

Solid/liquid
Size en 1 argentea t & 

drying

by eventual drying in accoxdance 
with obtainable consistence of 
pel 1ets,their shape and chemical 
cotnposi t i oil.
As mentioned above but for multi— 
component nolia/liquic systems 
performable as. result of chemical 
reactions or physical agglomerate- 
on,coatin g etc.

Solid/liquid/gas
Size enlargement &•. 

dryi ng
As mentioned abo're but with direct 
introduction of combuBtion gasca 
for drying with additional control 
of secondary effects of the drying 
media on the materials treated.

07
Indirectly heated rotary

kiln
Solid

Thermal treatment Thermal treatment of single or 
multicomponent solid systems at 
defined conditions of temperature 
gradients,flow directions and ra
te s, re tenti on time, speed of kiln,

j e on  trolling drying effects and 
¡secondary size reduction due to 
ì ab r a s i o n etc.

i



D r y  i  M  g  v v  {  r  ;  i  a  e  s s  i  n  g A s  m e n t i o n e d  a b o v e  h u t  i n  c o m b i n a 

t i o n  o f  s u p p l e m e n t a l  f l o w  o f  i n e r t  

o r  r e a c t i v e  g a s , e . g .  a i r  f o r  o x i d a 

t i o n  r e s p .  r e d u c i n g  g a s e s .

o 8  ;

C h a c i b o r ,  v a c m . n i  d r i e r

S o l i d  i 

D r y i n g T h e r m a l  t r e a t m e n t  o f  h e a t  s e n s i t i v e  

m a t e r i a l s  n e e d i n g  a n t i o x i d a t i v e  p r o 

t e c t i o n  c r  e l i m i n a t i o n  o f  s o l v e n t s  

p e r f o r m e d  a t  c o n t r o l l e d  t e m p e r a t u r e ,  

v a c u u m  r a t o , r e  t e n t i o n  t i m e  e t c .

S o l i d / l i q u i d / g a s

D r y i n g , e v a p o r a t i  o n A s  m e n t i o n e d  a b o v e  b u t  f o r  t r e a t m e n t  

o f  v e r y  s e n s i t i v e  m u l t i c o m p o n e n t  

s o  1  i  d / l  i  q u  i  d  s y s t e m o  w i t h  a d d i t i o n a l  

f l o w  o f  i n e r t  g a s e s .

0 9

D i r e c t l y  h e a t e d  r o t a r y

k i l n

S o l i d

D r y i n g , c a l c i n i n g T h e r m a l  t r e a t m e n t  o f  s o l i d  s y s t e m s  

w i t h  d i r e c t  c o n t a c t  o f  c o m b u s t i o n

'

;

i

! S o l i d / g a s

D r y i n g , p r o c e s s i  n g ,  

s i z e  e n l a r g e m e n t

i

g a s e s  f o r  h e a t i n g  a c c o r d i n g  t o  v a r i 

a b l e  f l o w s  o f  m a t e r i a l s  a n d  b e a t i n g  

m e d i u m  ( c o -  o r  c o u n t e r - c u r r e n t ) , f l o w  

r a t e s , t h e r m a l  g r a d i e n t s , r e  t e n t i o n  t i 

m e ,  e v o l v e  m e n  t  o f  d u s t  p a r t i c l e s  d u e  

t o  a b r a s i o n  a n d  d i f f e r e n t i a l  p r e s s u r e  

r e s u l t i n g  q u a l i t y  o f  p r o d u c t s  a n d  

c o m p o s i t i o n  o f  o f f - g a s e s  e t c .

T h e r m a l  t r e a t m e n t  o f  s o l i d  s y s t e m s  

a s  m e n t i o n e d  a b o v e  b u t  a t  v a r i a b l e  

c h a r a c t e r  o f  c o m b u s t i o n  g a s e s  ( o x i 

d a t i v e  ,  n e u  t r a l  o r  r e d u c t i v e )  w i t h  

e v e n t u a l  p e r f o r m e d  e f f e c t s  o f  a g g l o m e  

r a t i o n .

; i o

!  M u f f l e  k i l n  

i  S o l i d

j  D r y i n g ,  m e l  t i  r i g ,  s i  n t e -  

• r i n g

i
!

i

T h e r m a l  t r e a t m e n t  o f  s o l i d  s y s t e m s  b a  

s e d  o n  h e a t i n g  b y  e l e c t r i c  r e s i s t a n c e  

r e s u l t i n g  i  r i  m e l t i n g  o r  p r o c e s s i n g  

a t  v a r i a b l e  t e m p e r a  t u r e ,  r e  t e n t j  o n  t i n -  

e  t c ,



i'/v.r T A" LK 4 ( c ■ . n t. )
4/o

11
K 1 o c 1- t i c f u :• t a o f

Solid
Melt ing 4- processing SI efitrothunm 1 & electrooh en i (:a ] 

treatment of mu 1 11 coi.ipoueii I. so
lid sy b tcc.ii? s. t high temperature 
including lU'Hviotisl/ performed 
m f 1 t i ng and follow iiig c h a  i cal 
reactions of components according 
to ktf inpu t, \?ol t age , typo of heat 
e v o 1 v e ¡a e n t (.-ub m «."¿ed, open a r o, 
re is t a no u ) , te mpe ra tu r o , re ac t i on 
dynamics etc.

' 1 ?
1 T h re e-r (• 11er mill 

Liquid
Mi xi ng, homogeni •/. i ng

i

Li qu i ¿/go 1 id
Mixing & size reduction

I
f

I Hon ogen i a  t i o n of multicomponent 
|liquid systems of high viscosity 
i ir. accordance with tei.qierature,
}roll speed and pre stm re , ma te r i a 1 
• f1 owe,variab1e characteristics of 
¡ingredients and products obtained.
| Koiuogeni "-a t i on with simultaneously 
performed size reduction of the 
raul ticoiaponent solid/liquid systems 
i ( pre treatmer, t of solids supposed) 
at controlled to in pe ra ture , f 1 o w ra
tes, roll speeds and gaps,recycling 
flows etc. relating to the final 
effects needed.

13
Sand(Pe rl) mi 11

Soli d/liqu i d
Mixing,size reduction & 

extraction

!| Extraction unit
Solid/liquid

Extraction (solvent)

Treatment of multicomponent solid/ j 
liquid systems for homogenisati- f 
on,fine mi 11 ing, susi>end i ng, emu l- | 
sifying,solvent extraction apply- | 
ing recycling flows of grinding 
media of variable consistence and 1 
dimension, aolvents,fi.mulsi f i ers etc. 
at controlled speed,recycling rate, 
tempera tu re , re te rit i on time etc.

Solvent extraction of solids based ! 
on intermittent or flushing solvent!
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TAB LK j j  ( o c  111. . )

1

; flow in vai-a able rates, at variable 
I 1. enpe ra tu r e , r e to n t j on time, tv^'t of 
! sol vr.nl according to tie raw mate
rial treated and the yields of 
extract needed including eventual

called gentle conditions for ther- 
moeeiiBitive and volatile materials 
based on variable conditions of 
ultrasonic -generation according to 
the type of systerns,shape of vessel», 
temperature, etc.

with leaching reactants in liquid 
form based on mechanical and che
mical actions combined * ith sett
ling out coarse solid particles, 
their recyclution r a t e ,temperature, 
flow rates, rake speed and amplitu
de of movement in accordance with 
leaching yields.

separation of solids by sedioienta- 
tion or for purification by leachi 
with adequate liquids according to 
the characteristics of the slurry.

at controlled feed rates,pressure 
difference, veloci 1.y of f 1 ow, tempera-f

U 1 i r aa о n i c_ eje 1. гас tei1 
Soli d/1i qui d

Solvent extraction Specific solvent extraction at so

16
R a к e le a оhe r

So 1id/liqu i d
Leach i ng, extract i on Con te rcu rre n t treatment, of solids

17
Thickener

Soli d/li qu id
Treatment of mu 1 ticomponent solid/ 
liquid systems,e.g. slurries,for

Precipitation,s ettiing,
leach i ng

rake speed,retention time,flow rate 
etc.

1 8

Hydroclone battery 
Solid/liquid

Classificati on Hydrodynamic classification of |
multicomponent solid/liquid sy s t e m s •

I



4/10
TABI.'ri 4 (coni..)

1

ture,type of hydroclone element, 
nozsles and di mensi or.s in accordance 
with the characteristics of suapensit-

systems of different densities based I 
on continuous or discontinuous flows', 
at well deturiained speed ru tes, teir.pe-* 
rature and retention time according j 
to the de¿ree of Bejiaration needed, j

treatment of the separated solid ¡»ba
se by washing and recovery of mother,
tegrated. in the cons tru c t i on, spe e d 
var i a t i o ns, re te n t i o r» time during va- ; 
rioua steps of cen tr i f u ga t i or., perme- • 
ability of materials etc. 1

of variable density (higher or lower] 
performed at controlled temperature, ; 
flow rates of sol ven t, re t e n t i on tii:.e,J 
type of mixing the liquids in accor-; 
dance with the characteristics of sol 
vent and liquid treated.

liquid systems including components 
of various viscosity and density and 
performance of chemical reactions, du
ring mixing at variable flow rates, 
differential pressure,temperature, 
retention time according to the effi-

ons treated and the sharpness of se 
para.tion expected.

19Ce_u tr i f'.ige
Liquid

Contr i fugation Separation of multicomponent liquid

Li quid/soli d
Centri fuga t i on Separation of multicomponent or simple 

«olid/1 iquid systems ». ith additional

liquors, based on various elements in-r

20

22
Plow tube mixer

Liquid
Mixing,processing Homogenization of multicomponent

Solid/liqui d
Mixing,processing

ciency of mixing and reacting.
As mentioned above but foi 
od systems (pastes).
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■v/fcf t .a p ü.m 4 ( co ut. )
4/11

21
»_,/ i i u.L t qu J d

D i still a t i o a Recovery of solvente by distillation 
inti11da d for r• ou c;• i aepar a t ion per- 
fociiiHil ¿it, no fiu-il or reduced r re n on re
a t  w e l l  d e f i n e d  f l o w  r a t e s ,  r e f  lur r a - '' jtes, tempera tire ¿rad i •; n !. r,, resj 1 1 1 ng ;
i n  a  r a w  u t x  t i r e  t o  b e  t e e a  t e d  f o r  
f i n a l  nu .• i f i eu 11 ifi . n the element 1

22
î-i«te;'inj j?uhip _11ni__t

Liquid, 
liquid/sglid 

Proport i oning

24

L i q u i d -  s o l i d
Storage ¡k handling

25Eva pora tor unit 
Li qu id

Instillation, fractio
nation

Exact feeding of liquids or suspensi-! 
ons of reactants at well defined ! 
variable feed rates, pressure, wi thou t > 
contairdnation of 1 ubricant»,adapted ‘ 
for various types fo liquid or liqu- i 
id/ solid systems. !

Storage of liquids or solids for \
further feedi ng,collect • n-, after 
process iag,applicable for various 
types of liquids including elements : 
for discharge - val ve s , o-ui t rs 1 pipes,! 
covers,1ifting handles, movable support 
construction, :

Distillation and final fractionation ! 
of volatile liquids at normal or re- , 
duced pressure,with various types of 
columns or types of fluid movement 
— filled coluuns,bubb 1e capa,perfora-• 
ted trays,thin film evaporation - j 
work ing at variable flow r,itos, ref 1 ux ' 
ra tes , cool ing ef f i c iericy, bo i 1 i ng tern-, 
pe rature, vacuum etc, accord int; to the 
sharpness of fractionation expected.

26
C i rcu1 a t i on pumps

Liquid & liquid/solid 
Fluid dynamic« '¡Transportation of liquid or liquid/ ! 

jsolid systems at variable flow rates,
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*»
t i l  i C /1/1 ?

1 ?

?7
Pl'l! sure v ossel u

CiM'.tli t  i on: ;  o f  pl ‘«Us»u I'K , t e m p e r a  tu r e  
and  o l i arc ' . o t c i M s t  i ; s  o f  H i a t i r i a l s  
t r o a  t e  i1 .

L i qu  i d
F 1 u j d d y n a u l o a As menti onad for ?6 but designed fori 

specific liquids or purposes where 
the transportation ui th apply of 
praseuri «ed air or iiurt gas in se
asonal le.

28
Crystal! i r.er vessel

L i qu i d/s o 1 i <1
Simple crystallization Stationary type of c

. f r o n; adequately sat i 

.‘luted, suspensions at 
:ture at conventional 
j the liquid. * I

?9Varjuu m iry s ta 11 i or unit

• y s t a 1 1 i v. a t i o n 
•a t e d  or j .no e c u —! 
n o r m a l  t e m p e r a —j 
o i r.julat. o n of !

ili

• I

I<iqu id/so 1 id j
F o r c e d  cry s talR. 1 ?, a t i on j Fo r ce d c ry » tal 1 i za 1.: n at w e l l  d o f i -

,;ned flow rate of the slurry, with
I intermi ttent inocoulatlon of cry
's tal seeds,preventnn of redissol- 
’ving of isolated crystal Is due to 
‘evolvement of crystallization heat,
■according to the recycle rate and 
growth dynamics of crystal1s,tempe
rature in various p h a s e s  of t h e  
flow,contro1 led cooling combined 
by evacuation etc.

30
Absorption unit

Liquid/gas
Absorption

it
Treatment of multicomponent liquid/ 
gas systems in closed circuit based 
on physical or/and chemical treat- ! 
ment with controlled flow rates,re
cycle rates,tempera to re,abso rb i ng 
media etc.

31 |
Dust removal battery 1

Sol id/¿it8
Pr« ci pi t a t  i on____ ________ Dust removal from mul 1. 1 component
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” r'/i.i r 4/1 3
TADhK 4 (cunt.)

1 2 S

solid/gas system» according to j
the conce n I. i*a t L o .i and the size of , 
solid fraction according to diffo-i 
rential pre»sure,temperature,flow ! 
ra te s , do do »1.1 ng efficiency by app-j 
lication of various types of fil - :
te.ring media etc. |

32llmv f V sal V  o :1 t O r I .
So] id/l i qu 'i d /gas

G h o ia i c a 1 p r oc essin(j Chemical reactions in mu1ticompo — | 
nent soliu/liquid/gus 3ystemu 1
perforiaable at normal or light j 
overpressure at controlled tempo- j 
ruture,agitation,processing data j 
of specific oharaoter,designed ! 
for variable types of materials 
treated and performed.

33Univorsal r e t n r  IT.
i11»

Solid/] i q u i d/ga s
Chemical processing As mentioned above but for condi

tions of o/erpressure including 
adequate devices for pressure fe- 
eding,discharging, intermediate 
cooling,sampling etc._ _ i

34Di ssolver
Solid/liquid/gas

Dissolving,shearing, Physical and chemical treatnent
homogenizing,processing of various multicomponent systems 

particularly for processes where 
uniformity of components is nee
ded and facilitation of process 
flows is obtained by adequate 
intensive mi x.i ng, shea r i ng etc. 
Involvement of various types of 
impellers becomes adapted for spe
cific requirements of reactants.

35Two roll calender
Solid,eolid/liquid

Kneading,homogenizing Pretreatmunt of raw materials 
and recycles in formulation» 
which belong to the technology

. . . . . . . . . . . . . . . . . . . . .  J
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MP/mf 4/1/1
TABLE 4 (cent.)

1
\

2

of rulbsr and plastics at control
led pressure,temperature,speed 
and material flows according to 
types of material» involved.

36
Extrnai on press

Solid
S h a p i n &, p e 1letia L ng Pre t re a tmeri t of raw materials, 

recycles arid final treatinont of 
products in the technology of 
plastics and synthetic resins at 
controlled conditions of flow 
rates,temperature,pressu re,recycle 
rata,grain shape in accordance to 
the type of material treated.

37I n .1 if C. t 1 o n mou 1 d i nr inach i lie
Solid 

Mou la i nc Pinal ini ng technology of plastic» 
performable at well defined flow 
rates,pressure,temperature,charac
teristics of moulds with relation 
to the quality of products expect
ed.
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NiF/mf f"1
Pa s i 0 chrii'a0 ter i s

i n v 0 1 v a u 1 n 3

Sqa i r n o ii i tern
1t

Cade II.;. t Do ri •1 m i na 1. 1 on

1\ 2

I. STEP
01 Aton i :ser

_02_____ Vibro sc r eon

03 Brain mixer

04 Ka ¿'ne t. i c c ]>h r a -
tor T .

09 Rotary kiln

12 Three roller mill

13 Sana(Perl ; mi 11

14 E f tra 0 t i 0 n unit

18 Ilydroclone "battery
j
j
i

J i/1

Capacity rnn^e and 
ma j n ebaracte r i s l i cm

For so1, ids, output 20-200 k t;/ti , 
produc i s i •/.e i t . J n ly 2-3 'i;ic::na
For <Iry & w* t screen i ri£ r»f ; 
li fie, rate 200—400 k̂ ;/h w i *.h si
eves DIN 4 18?. f r ■_> t:i 8,o to 0,o 21, 
niui openi nas .
for sol idn arid s./l.j qu ids, rate 
500 kj;/h by ha tenwise openi.li o m h .|I
For sol idn, v,rr i olil « st>ri b i 1 i v i ty , 
re.te up to 100 kf/h of pn'/Mu nd 
material.
For direct hea 1i n g of s<> 1 1 ; s, •
fuel jjitB up to 6 50° C, oy 1 j :.J a r 
0 300-400 mm x 1500-2800 mm,for 
co- and countercurrent flow.
For solid/liquid ays terns, rolIs •’ 
/ 100-150 mm 1 ?50-3>0 Him, with 
cooling;.
For a-ttrit ive mi llin^, suspending 
& extraction of soli d/1 iquid sys
tems, rate 50-?00 k*;/h.
For solid/liqujd and liquid/li- 
qu i d extraction, i nclud i nj; solvent 
recovery, rate 20-200 ]/h of sol
vent circulation.
For hydrodynamic separatiyn,vath 
sets of hydroc1 ones, interrhan¿oab- 
le, ovei'flow pump, rate up to 4 emu/ 
hour with solids siae 0,1-0 , 5 mm.

COflt
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K vf m f

! 1

i ..... .
! 22

2

Flow tube mixor
1m i ! -J-
--

--
--

--
-

metering pumps

\

?5 Evaporator batt —

J * .....- C1 ron 1 a ti on_jiump_

31 Du s t r o ir. oval
bat terv

» Di usoIvorT
i

11.STEP
05 _ . _ I-Iagne tic se pa ra —

tor IT.

07 Rotary kiln

03 Chamber vacuum
' d r i e r

>!*
TAB!,; v (cor.u)

For in-line iiiou n t  i n g , h e a  t i ng  or. 
c o o 1 i n g jacket i n c 1 u d e d, v a r i ab - 
] e , reiiio v b  1 e ywnunt of V.-iff! os, 
pros sure rat« up to /¡0 Bur.
Assembly with motor ilr.i vc, st«p- 
les« adjustment of p.i s toil stroke 
length find frequency for drive, 
with pump hoads of piston— and 
diaphragm pumps, rate up to 200
1 / h  O U T .  j

For i-.olu t i oris, ra te 25-40 1/h of 
evaporated water,app1icah1e for 
normal pressure and v a cun in, opt i— 
onal type uf evaporation.
For liquids nr suopens ions of 
various chemical character’, rate 
up to 20 1/ini n, uo vab 1 e , w i th motor 
drive integrated.
For separation and collection of 
dust particles, fi1 ter i ng surface 
5 m2, with counterpreesure facili
ties for cleaning the filter ele
ments. '
Package unit with vesee 1s,impel1 ere 
for d; s peraing,shear;ng,suet i on 
etc. for so 1id/liqu1d/gas systems.

For separating magnetic suspensi
ons,variable intensity of magne
tic field,rate 500 kg/h of suspen
sion containing solids of maximum 
size 1,o mm.
Indirectly heated with heating me
dium, effect!ve main body volume 
100-200 1,operationa1 temperature 
up to 300°C. Alt« rna t i vo coritruo- 
tion as tumble drier.
For vacuum treatuont, feeding sur
face up to 5 n?, teiiiperatui'H up to 
300°C,vacuum up to 100 mbar,ntatio- 
nary type,with vacuum assembly.

J
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*! r‘ ! \.1 j T/iPLK L ■
^/3

( c o n t..

T---Ii •) I 3
»

1_0__ ; Mu m e  k i 1 n
i

|

For the nan ] t re a tmon I. >>f solids 
in stationary state up to 1^00°C, 
effective volume of the 
chamber a bo o'; 20 1, control ay a teui 
is included.

— LI___ Th i cko i. e

U i L Co t i  t r 1 fu f'tì

i
c, I. i q u i d /1 i q u i dr

!
ext l’actor

'

S o 1 ve ii t. ree o ver y
unit

? 3 Metering numi) unit

?4 Ptted & storage
vessels

?r>
— i

Evaporator unit
i

For s o t t i  in; -and «ad ¡meritati on 
o f u o 1 i d / 1  i qu a d r y s t.« in s , w i t  li se i* a p-  
er, ad j  u a t  ab l e  b a ! T l o s , b o t t  con pu ;,i o 
and drive a. e e b a n i a ai ; e f  f  e c t i v e v o 1 u -  
me up t o  7 b 0 1 ; s e t  nf  tv/o e ! e meuta  
f o r  C OH n 1e r cu r r e ri t  t e a  o 1; i n j ,

For centri fogni separa tion of 1 i iu- 
id/liquid o r  solid/liquid S y s te m s ,  
with i n tarjliHn^eabl« t.yper. of baa- . 
kets and b o w 1 a , r i n s i ng installati- 
o i i k ,  d i aohai ¿e dev i ce , c 1 ose..1 cons- 
tructiori, C-factor 2000-2500. i

In variable 
e.g. o.s drum 
coluron^erfora tur 
merit of liquids 
specific gravity 
circulation rates 
50 l/hour,

.s a. t i o n 
treat. -

difference in 
, u5-3, 5 and for , 
of feed ab ont

t
ifor co ! e no. 25 '

specification de- 
of element

As additional part 
(see step T . ) t h e 
pending on the selection
no.25»

c o n s t r u o t i o n f e a tu r e 
conto c tor y pii 1 

etc.,for 
w i th 
(

As additional elei.ier. ts for code no. 
23 mentioned in step I, with double 
piston pump, rate up to 200 l/h, 
pressure 6 bar according to the 
drive unit mentioned in I,stop.
As movable elements, vol nines range 
between 50-400 l,with bottom and 
overflow fittings,reinforued rigid 
top edge,cover and ffame included.
Additional elements of the unit 
no. 25 in I. step for fractionation, 
as thin film evaporator,ofurati onnl 
temperature up to 200°C,capacity 
boiling-up max.20 l/hour,interchan
geable elements.

J



■r'/mf
. / i>/ m

TAhhP h (.¡out. )

-r
Por handling 1 Ì ! i U 1 d E  or tUl f* pu ft y I ■ 
one,tanks in b ■ okcusk construct) • 

volume y>-100 1, 
a n d vh 1 v ti ¿1 for in— ¡¡.ud 

Outlet, it 11 d t : ■") ) j I ; ti . : t i o II s to fiutiur O ; 
s ed oir supply included.

on, 
f i 11 i n g £

For stationary crys t alii /.at i on
« i t h v o 1 u m e u p t o 400 1, o o v e r ,
bottom socket,doubl «.■* « a 1 1 for ho
a t i n g ifc cooling ine luded•
Por ui.i t procossei in mixed ays-
t e i.i s including covered 
capaci ty rote ‘>0 l,opc 
te in pc ra t u re be tvjeen -10

V U ij la ù 1 j 
a t i o n a 1 
”C and

o 3,

+ 2̂ )0 C,presea re up to 3 bar,with 
btìiling A cooli :, g culla for ther
mal o :i 1 r a » p, wa t e r , a t i rr e r with 
variable speed c o n t m 1,acce anor 
for r o f 1 u xi ltg, c o o 1 e r , re e e : ver tank, 
reflux pr o p o r t io n e r etc. !
Por hoiaogeni zati on by kneading, Ì 
particularly applicable for rubbor- 
and plastics fceohnology,onpioity 
up to 'jO kg/lurir with com ¡j le te sot; 
for feed) nj, !.e :i t, i ng, co.-.1 i ng, conveym 
i ng a nd ci >e tr o 1 . i
As in teg'.-al part if code rio.iS»

!
For extraction of the mie . o u a i t i ve 
compou nò a , ve s a e 1 volume about 
100 l,with integrated U-son c ge
nerator and fi. tt i ngs for variable 
positioning the TJ-sonic source. j 
With double wall for water cooling( 
and cover for cjnnec li on w l t i i ’neat
exchanger for solvent refluxing, ,»
For treatment of soli d/1 i.'iuid eys-i 
tems and extraction by m e o h a n ’ c a 1 ■ 
movement and simultaneously i urlìi - i 
ded sodimentation|varlab 1e speed 
and f resiliency » e ff so t ■ ve bowl volum-f 
up to 400-S)00 1.
As ttfid i t i anal pump heads to coue 
no. 23 mentioned in I, and 11. a teg 
with various co nv, t r uc t l o nu I. featu
res in accordance with the main 
drive unit.

!

J
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Hi Г TAP ь2 'ч о о 1..)
h

2 b

: d

Ci  r e c l u t i  j ii pui;t|ia

ijsels ! As ii d d l 11 о tilt 1 и 11! u'j ii t d to ìtala 
no . 24 in -I. step wi Va similar^
c h a r u u t i u ' i i j t i i j a .  !

As a d d i t x о о cil в 1 « :ач il I ч to it sia
no. 26 ìli i.sttìp *< >. tìl SLlUxlul*
ch iu '.ii; U r i s t i o S i

V а о a u_ia cry s t а 1 lizé т 
unit

Universal reactor II

- 3 L In.jection moulder

For crystallization from li- | 
quids—30Lutions or suspenaionsf 
with integrated elements for ! 
f e e d i ng, c l rcu L at i on, in flow ; 
coo 1ing,condensation of solvent 
and crystallization as well, 
with forced circulation «and \ 
vacuum control,rate expressed 1 
as crystalls recovery amount ' 
of from a saturated solu- \
tion of urilClt ■

I

For U n i t  p r u e  esses iil mixed ! 
systems ( so 1 i d/l i qu i d/gaa ) , ope*- 
rational pressure up to 300 bad, 
tempera ture up to 40G'JC,offec — : 
tive Volume of au t о с1a v e body 
5, о 1,elect rie heating,magnetiq 
etirrex*,cooling coil,circulator 
ry compressor and all safety apd 
control devices included. |
For treatment of plastice in pi
lot scale,with various of 
cylinders,pressure up to 2000 
bar,shot volume up to 1 50 ccm, 
electric heating,automatic lu
brication, for mould heights У0- 
350 mm,opening stroke max.300mm, 
all safety and control elements 
included.
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Code wo# Donoiniriiiti on
01 Atoinixer
02 !'!u 11 idô cr*. screen
03 Drum mixer
04 Magnetic Separator I.
12 Three-roller mill
13 Sand (Fer1 ) mill
18 Hydros 1 one battery
22 Flow tube mixer1
23 ; Metering pump unit
26 j Circulation pumps
31 j Dust removal battery
34 ! DissolverL —
Equipment items excluded,re3p. 
foreseen for stop Ib.or II.
09 I Direct heat ed rotary kiln
14 Extraction unit
25

»I Evaporator battery



6 9

KF/mf 7 / 1

TABLE 7
Requirement of personnel staff per step 

of ispleaentation

Personnel staff needed per step Total
Qualificati on S t e _P amount

I. II.____ III.
nee ded

Technologists 
( Fhl}| MSc 9 BSc * C • S •

r
) 3 2 4 9

:

Technicians 
(Chem.,technol.) 2 2 1 5

i

Technicians 
(Mech.) : 1 _ 1

i

t
j

Electricians - 1 - 1 i

Typists 1 1 - 2
i 1i Semiskilled worker 1 1 3 9

" -1

T T o t a l
* i 8 'I I

7 OU 23
i
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a/i
TABLE a

a r i v. c d data_a Lout t r a a n 3 111; o L • j du!

/

! t

Tr ct i ;i j Jt;; _ Traini r./; chara_c_tj£i- i s  t i c r;__________
1 oca t:i on/atep total araount 1 partici pants average

of ri;or̂ th_s____ ______________ Eon th /’.UH n
ABriOAJ)/ I. u 4 3,5

II . 10 5 2,o

! I 3 1 ,
20, s 8 2, 5

total
t

44,5 17 2,6
! LOCAL / I. ” -
! 11 • 9 5 1,8
| m . 11 6 1,4
; total 20, o 13 1,5

\




