
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


RRSTR1."";'KP ¿W33 
DP/TD/SDFí.B/ I:'..; 
3 February 1?78 
Engl iah 

ASSISTANCE TO THE TEXT I LR LABORATORIES 

AND DESIGN CMTRE», 

DP/SYR/72/010 

SYRIA . 

Terminal report 

Prepared  for the Government  of Syria by the 

United Nations  Industrial Development Organization 

excci-tiug agency for the United Nations Development Pr-v;r:!?n 

Based on the  work of A. Thorp,   export  in textil*.- 

dyeing and finishing,   project  manager 

United Nations  Industrial Development Organisation 

Vienna 

•This   report has been   rfproiifed  without   formal edi+in,-; 

id.7^-670 

à 



- 2 - 

TABLE OF CONTENTS 

I« Summary 

II, Introduction 

III, Activities 

IV« Assessment 

V« Recommendations 

Page 

3 
6 

9 
10 
21 

Appendix   1« 
Appendix   2» 

Appendix 3* 

Appendix 4« 

Appendix 5» 
Appendix 6, 

Spinning Costs 
Non-expendable equipment contri- 
buted by UNDP and Government 
Glassware, reagents,  etc., re- 
commended for the Chemical Labo- 
ratory and Dyehouse# 
List of tests included in Manual 
»The Evaluation of  Dyes,Chemicals 
and Related Materials 
Examples of bad Technical Planning 
Technical Staff at Textile Labo- 
ratory and Design Centre. 

Appendix 7. ML11 Visits 

30 

32 

37 

30 
54 

55 

57 

Mention of firm names and commercial products does not imply the 

endorsement of the United Mations Industrial Development Organization 

(UMIDO). 



¿\.—íL.OJLAJt_I 

Ti'1-  i"'*. A -sir-t   no« to the Ic-xtile Laboratories and 
J^ajj-'ii V.r. ••..•••>- >>    ! r.],v;:!«d to  start  in   January 1974.  Its aim 

was to  li'; J   . }: •  <• ;-c:u, of th :; te;ctiJe  industry for quality con- 

tro],   th.. t ¿ri-,->'!•: • .'i '.¡ nt. of suitable standards, training,   and 

the die:: ~.¡ !,;.••-.*   • -.-;  (i   ' n fi r n'iti on en r.rvj techniques,   etc.,  by- 

means of rae et in*-J  sr>d  seminars» 

Hccú'tst» o'   r   cie'.^y ir the  selection of a site the   project 

was two  y e sr¿.  ':     :..-    ~r.o<\<hì'ÌQ when notional  and international 
staff  arrived   '--tv-ir- •, t.h-   period  Dsconber 1976 to  February 1977, 

At thi o  t,:mcj   rh wyh the  Centre bvilding was structurally com- 
pletes t.h'    j,;.h.-.., ;-.-.-r--" >s ar)d workrooms were enpty,   except   for un- 

packed  crates of equipment. 

Durine; lv/7  i.over,tl new nachinos have been installed. 

Parts of some oí.' thr*^.o mohines loind  to be broken or spoilt 
•   i " •; •   n •v >-'•-: ,-C'1„ 

have ;   r.-.-io    . i eo 

--•»ni;' .looini-s,   cards and knitting  machines 

f.-iofcor.los ^    're beinç installai. 

The h ... I-.'! ci P. r-?vj.'-!»" "rame ha3 been delayed by 

the "Jos.- of tv!,ï of the c <sco th. . ontained il ,-¿t Latah i.a. One 

case four..i no «v.: ¡i-mou ^ ¡,- be. r^cc-^rid, Keplacenervt ports for 
those   in.  the e euer   r...>se have  betri  ordered«, 

Pilot   sc-i't  uycinr; ar-u finishing machines were   received 
this  !>r<-'V-v       ;i'io.i  T.hoy ¿,re installed the Centre will  have a 

very  i^]1--':]!!^-.    ,•   >.-.- ¿^c ri  ,<..¡tal  iy»i..i se, 
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The  Fabric Design Expert,  after the arrival of drawing equip- 
ment in March,   started a programme of  fabric designing,  development, 
and analysis for counterpart staff.     But practical training in the 
preparation of  samples from designs has been prevented by lack of a 
sample loom.    This Expert has prepared  a manual on  fabric design and 
development^which should prove extremely useful after it is transla- 
ted into  Arabic.    Arrangements for its translation  are being made. 

After his arrival the Dyeing and Finishing Expert was prevented 
from carrying out any practical work or training as benches,  chemicals 
and glassware were lacking.    He therefore went with the  Senior  Coun- 
terpart to the Industrial Research and  Development   Centre, made scale 
drawings of benches and other fittings in the textile laboratories 
there, obtained addresses of the firms that made and installed them 
and gave this information to the Director of the Centre.    There has 
been a considerable delay on having the benches made but now some 
have arrived.    Unfortunately they will not be installed before the 
end tf the expert's assignment. 

This expert has prepared comprehensive lists of glassware, 
reagents and ether consumables which have now been ordered. 

At the request of the Director he has written a manual of 
test methods for the chemicals, dye stuff a and auxiliaries used in 
the textile industry. 

In company with counterparts ho  visited mills in Damascus 
to study their dyeing and finishing processes and advise on any 
problems that they might be having«  However their main problem at 
the time was a  shortage of skilled workers.    This is a problem that 
the Centre will  bo able to deal with  later when fully equipped. 

The Dyeing and Finishing Expert was appointed acting Project 
Manager in June, 

i/       Issued an technical  report DP /TD/SKR.A/12 }. 
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Work  tablea for the Physical Testing Laboratory arrived in 
May,  enabling  staff to  set-up  and test apparatus.     All of it was 
in r.cci or.ivr,   and   staff have been trained  in  its use  oy the  engineer 
in Charit.     This laboratory has now started to  provide physical tes- 
tine and quality control  services to  factories. 

Two  fifteen-day courses on quality control in spinning have 
been held in  Horns and Damascus for technicians from local mills, 

Assen fflient ^ 

Although useful progress has been made in  certain areas, 
project  implementation has been  seriously impeded by delays,  par- 
ticularly in the selection of a site and procuring of benches and 
other vital equipment from Government.    Also, to  some extent, pro- 
ject implementation has been hindered by the lack of a car,  a tele- 
phone and secretarial assistance (for 9 months). 

Nevertheless progress should accelerate in 1978, when most 
of the equipment  still awaited will  be delivered.     But  it cannot 
be over-cr.jphasized that the Centre will need on-the-spot guidance 
from people with many years of practical experience in the produc- 
tion and testing of textiles to give training on  fabric design, 
evaluation of dyes,  auxiliaries, identification and avoidance of 
fabric  faults,   etc., that  staff will require before they will  be 
able to  ¿ive  effective assistance to the textile  industry. 
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II.  INTRODUCTION 

1. Background 
1.1.-   The leading industry in Syria is the textile industry, 

which in 1974» while representing only 22 per cent of the 
total industrial capital, produced 40 per cent of the total 
net industrial output» 

1.2.-    Although   Syrian cotton and wool are the industry» s chief 
raw materials, it uses only about 10 per cent of the cotton 
crop, and 33 per cent of the wool.    The rest is exported* 

1.3.-   A comparison of the prices per kilogramme obtained in 1974 
for ginned cotton,  0.65 U.S. dollars,   and 20 s count cotton 
yarn, 1.25 $,  indicated the possible advantages in expan- 
ding the spinning capacity of the industry.    Although not 
stated in the Project Document, the success of any expan- 
sion would depend on the maintenance of the profit margin • 
(See Appendix 1 for  some relevant data on spinning costs 
for 20 s yarn). 

However, the profitability of the enterprise seemed 
reasonably certain,   since in 1974 the  Syrian textile indus- 
try was making a profit.    There was every reason,  therefore, 
for expanding the industry,  and four new textile plants were 
planned.     The aims were threefold  : to process moie Syrian 
cotton and wool,' to manufacture  finished products which could 
compete successfully in foreign markets; and to create more 
jobs for trained technicians and operatives.    In order to 
achieve these aims it was necessary for the industry to in- 
crease its productive.,   a: ' '•    hr . lo,< v ,     Tt vas also neces- 
sary to  install an  appropriate  quality    ontrol  system,  par- 
ticularly as the industry  i^okrd  Kuito^l c  ntanaards for raw 
materials,  intermedi,a.ej  au•'•  >   . i^ea products. 
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1.5.-    To aasist the  Government  t« achieve its aims funds in the 
U.N.D.P.   Country Programme    were allocated for the esta- 
blishment of a textile laboratory and design   centre which 
would meet the needs of the industry for quality control, 
establishing standards,  and provide certain  facilities for 
training and education» 

2.  Financial  Contribution 

2.1.-    The latest adjusted budget  for the project   (Project Revi- 
sion 1977/40) gives the total final U.N.D.P.   Contribution 
as 241,555 U.S. dollars,  an increase of 51,555 U.S.dollars 
on the original contribution quoted in the  Project  Document. 
It includes actual expenditures in 1976 and previous years , 
and provides for the rephasing of expert services,   secreta- 
rial assistance and training to 1977 and 197Ö«    It also pro- 
vides for an increase in  the equipment  component of 1000 U.S, 
dollars for the purchase »f machinery parts which had been 
lost,  damaged,  or spoilt by rust«, 

2.2.-    Tho total final contribution of the Government will be equal 
to about 409,000 U.S. dollars. 

3. Objective» 

3.1.-    The objectives of the project,   outlined in the Project Docu- 
ment,  are  closely related to the general plan of the Govern- 
ment for the    rationalisation and modernisation of the in- 
dustry and consequent increase in productivity and  quality 
of the  goociü, produced.     ì'J.« project vili  assist in implemen- 
tine tn* plan by (i)  establishing consistent  testing and 
quality   control methods throughout the textile industry,   (?i) 
setting realistic standard:; which take  into   account the  rnv; 
materials and machinery available in the  industry, (iii)   esta- 

blishing new training programme f», and  (iv)  organising meeting 
and seiùinars» 
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3.2.-    The Project Document was submitted in Kijr 1973 and    formally 
signed in January 197/* by the Director ef the Union ef Tex- 
tile  Industry (the  Government  Counterpart  Agency)  and the 
Resident Representative of the United Nations Development 
Programme in the S.A.R. on behalf of UNIDO  (the Executing 
Agency)»    Since then no  significant changes have been made 
to the Project Document other than the rephasing of expert 
services to 1977/70, the revision of the UNDP budget already 
noted and some amendments to the list of non-expendable equip- 
ment provided by UNDP.    The full list of non-expendable ma- 
chinery and apparatus to be provided by UNDP and Government 
is tabulated in Appendix 2, which indicates the items already 
received at the Centre and those still awaited. 

3.3»-    The present report describes the progress made to date in 
the project towards its objectives, discusses constraints 
which have impeded further progress,  and gives recommen- 
dations for following-up the results already achieved. 

k»    Documentation 

4.1«-    A number of reports and other communications have been 
transmitted to the Government. These are listed in 
Appendix 3« 
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lli.     ACTIVITiKb 

I»   G et nera,!. 

1.1.-    When the experts arrived in early 1977 the building of the 
Textile Laboratories and Design Centre had been completed, 
with electricity,   supplied temporarily from an adjacent 
factory,  and water  supplies connected,  but apart from office 
furniture,  steam boilers,  air-conditioning plant,  and some 
uncrated equipment  lying in the workrooms, was completely 
empty, 

1.2.-    Since the arrival of the national and international  staff 
in the period December 1976 to early February 1977 the fol- 
lowing progress has been made  :    minor building defects have 
been made good,  overhead light fittings,  one of which fell 
during working hours, have all been properly s3cured.    The 
air-conditioning plant underwent  commissioning trials and 
was found satisfactory. 

2.     Text-lie Machinery 

2*1.- The following new machinery has been erected in the workroom.:. 
Opening and »lending range,Automatic warper and sizing rang« 
Intersecting gill  box,  Rectilinear wool comb. 

2.2.-      The Centre has also acquired a number of machines from tex- 
tile mills which  are now beinf installed.     These comprise: 
Two looms with jacquard attachments,  One loom with dobby 
attachment,  A pirn winding frame, t>.To stocking knitting ma- 
chines, five double jersey knitting machines.&-two  cotton 
cardine machines. 
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2.3«-    s«me part8 of the rectilinear wool comb and intersecting 
gill box, both UNDP input3, were found to be either bra- 
ken or rusty.    Replacement parts of the intersecting gill 
box were ordered from the manufacture,  Hanseatischer 
Maschinenbau A.G.  in May 1977.    One  case  sent airfreight 
has been received.    A second case,  sent by sea,  is belie- 
ved to have arrived at  Latakia.    Failure of this firm to 
forward the  shipping documents,  despite many reminders, 
has prevented its collection. 

2,4.-    The replacement parts of the intersecting gill box havo 
also been ordered  (UNIDO Purchase ^rder 15-4-0064Ö) from 
the manufacturer Heberlein Hispano S.A.    These are also 
believed to have reached Latakia .Shipping documents have 
boon requested but not received» 

2#5.- Because it is the practice of the port authorities to 
auction off all goods not claimed after 6 months, the 
shipping documents are needed most urgently. 

2.6.-    With regard to a roving frame  (UNIDO Purchase Order No. 
15-5-00349), two of the twenty-six cases in which it waa 
packed were lost after delivery at Latakia,  in May 1976 . 
On 8 March of the  same year UNDP received word that one 
case had been found on a site near Raqqa.  UNJ.TEX were 
immediately informed. 

2.7.-    In June 1977 the aeting Project Manager and Dr.  Bechara 
of the Centre visited the site and confirmed that the  ca- 
se,  with contents apparently in good order,  is still there 
Failure to-recover this  c«se is delaying the erection of 
this costly (35|COO ¡js)  machine. 

2,0.-    The  second lost  case ha^ not be«n found and the acting 
Project Manager has therefore  asked  for vhe parts to be 
re-ordered  and recommended that they be  sent direct to 
Damascus by air-greight. 

T 
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2,9»-    A part of the scutcher unit en the Hergeth opening ani 
blending range,  a Government input, was found to be da- 
maged and is being replaced. 

2.10,- Six laboratory-scale machines for the Dyehouso wore re- 
ceived in early December, namely : & ¿ye-jigger, winch, 
padder,  a unit for resin polymerisation and heat-setting, 
a pad-steam dyeing range,  and a washing range« 

2,11.- Each machine is provided with spare parts.    When the six 
machines,  all Government-contributed, are installed the 
Centre will possess a well-equipped, modern experimental 
dyehouse. 

3,  Ik si gai  Studio 

3,1.-   Mr.  D. Hargreaves, the Fabric Design Expert arrived on 
26 January 1977, As soon as the Design Studio received 
ita equipment in March he was able to  start  a programme 
•f designing,  fabric development and fabric analysis for 
counterpart staff.  Design staff were tested for colour- 
blindfless.    Sample designs were prepared for the 197Ö 
Spring season.    The range of fabrics covered includes wors- 
ted and polyester/worsted suitings,  cotton leisure wear 
fabrics,   cotton/polyester shirtings, novelty fabrics for 
printing,   jacquards and upholstery fabrics.     The  Expert 
has also made short  surveys at various mills to  study 
their manufacturing processes and the types of fabric pro- 
duced» 

3.2,-    Unfortunately,  the  sample; loom,  listed in the Project Do- 
cument as a Govern-.ant  input, had not been received by 
end of the ^esign Expert's assignment.    Designs prepared 
by counterparts had therefore to remain at the drawing- 
board stage. 

•T 
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3.3.-    He has als* written a design manual which is intended ta 
be translated inte Arabic fer the benefit ef these members 
•f the design studie staff whe have ne English.    The manmal 
aheuld be particularly valuable since it is written specially 
with the Syrian textile industry in view and incorporates 
much material net feund in standard text beeks en fabric 
design. 

4- Chemical Testing Laboratory and Dyeheuse 

4,1,-   When the Dyeing and Finishing Expert arrived en 6 February 
1977, the Chemical Testing Laberatery was empty, except 
fer cases ef apparatus.    Chemical benches,  fume cupbaarda 
and ether essential fit-tings had net been installed,  nar 
had they been erdered. 

4.2.-    T* speed up the installation ef the benches fer this labe- 
ratery, early in 1977 the Expert and Seniar counterpart 
visited the Industrial Research and Development Centra where 
there were well furnished laboratories for the Chemical 
and Physical testing of textiles. If the benches and cup- 
boards were feund to be suitable,  similar fittings would 
be ordered for the laboratories at the Centre. 

4.3.-    The design and workmanship of these fittings were considered 
to be satisfactory.    The Expert therefore made scale draw- 
ings and obtained the addresses of the firms who mada and 
installed them.    With the help of the counterparts piano 
were drawn indicating suitable locations for benches  and 
fittings in the laboratory and dyehouso.    The plans were 
approved by the  Director of the  Centre in early April. 

4.4.- Some benches have now been delivered (in late December), 
but will not be installed before the end of the expext's 

assignment* 
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4.5»-    The Expert has checked the equipment for the chemical lab«*, 
ratory that has already been delivered, obtained maintenance 
and operating instructions, when these had not been  sent by 
the makera,  and had damaged equipment repaired in the Centre 
workshop.    He has also prepared comprehensive lists of glass- 
ware,  reagents,  indicators and other consumables in  quan- 
tities which are estimated to be sufficient for two  years 
work. (Appendix 4). 

4.6.-    At the request of the Director of the Textile Laboratories 
and Design Centre, *he Expert has written a manual of test 
methods for the chemicals,  auxiliaries and dyes usod in the 
bleaching, dyeing and finishing sections of the textile in- 
dustry.    The manual is intended to act as a guide to  chemists 
concerned with the analysis and evaluation of the common 
types of bleaching;, dyeing and finishing agents.    It includes 
sections on analytical methods; the evaluation of auxilia*« 
ries;   and a third section  iealing with instrumental methods, 
dye testing,  the analysis of water supplies,  and some im- 
portant methods for testing trade effluents.    The latter 
have been included because of the recent trend, motivated 
by Government  concern for the environment, to introduce 
treatment plant for factory waste liquors.    It is necessary 
therefore,  for textile laboratories to be familiar with the 
tests used for  controlling these processes. (The contents of 
the manual are given in Appendix 4)» 

4.7.-    In company with counterparts the Expert  visited four mills 
in order to  study their processes, plant and advise on any 
problems that they might be having.    At the time of the visit: 
the  factories did not have any serious technical problems. 
Their main problem was the  shortage of skilled workers« 
(Short accounts of mill visits are given in Appendix 7). 
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4.8.-    Further visits were made to the  Industrial Research and  Devei« 
lepment  Centre in erder to survey the apparatus and type of 
work carried eut by the UNIDO textile project then operating 
theue  so that unnecessary and wasteful duplication of acti- 
vities could be avoided.    The Expert had useful discussions 
with this aim in view with Mr.   J. Woolfenden, the U.N. Expert 
in Textile testing who was working there at the time, 

¿a Phvsicnl Testing Laboratory 

5.1.-    Work tables for this laboratory arrived at the end of May, 
enabling staff to set up and test the apparatus.    All equip- 
ment was in good working order and laboratory staff were 
trained in its use by the engineer in charge. 

5.2.-    Two fifteen-day courses on quality control in spinning have 
been held, one at Horns, the other in Damascus.    Each was 
attended by about 20 technologist from the local mills and 
proved very successful. 

5.3.-   This laboratory has now staged to provide physical testing 
and quality control  services for the mills 

6.    Library 

6.1.-    The librarian at the Centre, Mrs.  Haifaa Mòurady has now 
completed 6 months training in librarianship  at I.R.D.C. 
Book shelves,  an index cabinet and magazine fcack have been 
acquired in roaJinoss for the arrival of the  first books 
in 197S. 

Selection of non-expendable equipment 

The assignment of international  staff was originally 
planned to begin in January 1975 with the arrival cf Mr. 
O.J. Eidsvik,  the consultant for equipment  selection. 

• i' 
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Mr. Eidsvik actually visited Syria in June 1974.    His 
recommendittions were   .submitted to Government in a report dated 
2 July 1974.    The list of equipment  that he recommends diffe- 
red to  some extent from that given in the Project  Document, 
Whether  an item of equipment was recommended by the Project 
Document,  by Mr. Eidsvik,  or by both,  is indicated in the 

list of equipment given in Appendix 2. 

f.     Preliminary Meeting with  Government 

On 17 February 1977, the experts were invited to give their 
impressions of the Textile Laboratories and Design  Centre 
at a meeting between Government, the Resident Representative 
».i.,  and Project Leaders.    Both experts were complementary 
about the design of the Centre,  building and hopeful about 
the ultimate b tecos* •*" tne Project.     At this meeting the 
Dyeing and Finisning Expert received confirmation that the 
Chemical  Laboratory would have a fume  cupboard with fan 
installed.    Also at this meeting the  question of a car  for 
the use of the Project was raised by Mr. Danisman.    In pre- 
vious correspondence with the Ministry of Industry it had 
been agreed that Government would provide a car.    The expert» 
urged that a car was necessary for travel on Project business 

to outlying mills» 

9«    Fellowship 

9.1.-   The Director of the Centre completed 2 weeks of hi» fellow- 
rhi¿' cm .-se in Ai-'urt 1975,  and another 3 weeks in July 1977- 
He expects pressure of vark to reduco somewhat in 197Ö  so 
that he will be able to  complete the remainder. 
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10.    Prelect  Audit Keview 

10.1.-   On 2/3 May 1977 an auditor for the Ü.M.  Internationax Audit 
Service,(I.A.S.),  carried «ut an audit and inspection of 
the project.    With the help of the experts he made an ins~ 
pection and check of the non-expendable equipment contri- 
buted by UNDP and discussed with them the progress made in 
implementing the Project Work Plan.    The report of the re- 
view by I.A.S. was received in October. 

10.2.-   The report made two general observations warranting manage- 
ment attention. The first expressed the need to align the ti- 
ming of inputs,   such as expert services, with the ability 
of the project to utilize them. 

10.3.-   Commenting on this, the Project Manager,  in a letter to the 
Resident Representative (19 Sept.1977) remarked that the 
project document allows two years from the beginning of the 
project to the time when it starts to provide all the servi- 
ces that   the textile industry in Syria requires.    But at the 
tripartite review in August, the  Director of the Centre ex- 
pressed his opinion that the Centre will need ten years to 
effect a worthwhile impact on the textile industry.    Such 
conflicting views on timing make it extremely difficult to 
align the introduction of inputs with the readiness of the 
project to make use of them. 

10,4.-    The second observation in the report expressed the need for 
timely inspection of items received in the field to minimize 
insurance coverage complications and reduce X7o-crder time. 

10.5.-   In the opinion of the Project Manager,  in order to carry out 
a prorapt inspection of items received it would be necessary 
for them to be properly stored under cover as  soon as they 
are received,   and for a representative from U.N. to be avai- 

lable to make the inspection with minimum delay. 

'T 
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11.    Tripartite Review 

11.1.-    At the tripartite meeting, which was held en 4 August, 
the current  state of the preject was reviewed and areas 
indicated where further assistance may be needed.    The 
opinion ef the Director was »that in view of the delays 
in the construction of the building, installation of the 
auxiliary plant,  and in the recruiting of staff, progress 
was satisfactory,  although the full development of the 
Centre will be a time-ionsuming operation. 

11.2,-    Also in the opinion of the Director,  as already mentioned, 
it will take ten years before the Centre will bo able to 
effect a substantial impact on the textile industry in 
Syria and other Arab countries.    Further assistance from 
UNDP may only be required in the area of fellowships, 

11,3.-    It should be noted that at this meeting the Director ox-* 
pected that the Chemical x e sting Laboratory would bo ope- 
rating in the near future, and that an external telephone 
was about to be secured.    As yet neither expectation has 
been realised, 

11.4.-    It may bo added that the meeting was conducted in Arabic , 
which prevented the Acting Project Manager from discussing 
how the various difficulties that were impeding progress 
might bo eliminated. 

1 
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IV.    ASSESSMENT 

1« Although useful progress has been made since the arrival 
of National and International staff the final phases of 
the project as given in the Work Plan have been held up« 
The following are the more important reasons for the delay« 

2-    Delay in Site Selection 

2.1,-    The delay in the selection of the sit« for the Centre 
meant that the building was not ready to receive staff 
until December 1976, two years behind the date originally 
planned« 

3.1.-    Virtually all items of UNDP - Contributed equipment had 
been received before the arrival of the experts (with 
the exception of two cases of the roving frame already 
discussed),  but many items of equipment to be provided 
by Government have not yet been received.    Particularly 
badly hit have been the chemical laboratory with no ben- 
ches, glassware or chemicals ; the dyehouse with no equip- 
ment  (much of this has now arrived);  the  spinning and 
weaving departments which  still need much vital machinery  ; 
and the  Design Studio where a hand-loom is needed so that 
practical training can begin. 

3.2,-    The present position regarding the delivery of apparatus 
and machinery is given in Appendix 2. 

• •    fahguagf 

4*1«-    Lack of common language created some difficultiec, parti- 
cularly in the design Studio. For this reason the Desicn 
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Expert has written a manual on fabric design for trans- 
lation into Arabic. 

5.    Staff Turnover 

5.1.-    Several  staff have left, either called-up for military 
service or for other reasons.    Staff who have left per- 
manently have been replaced, but difficulties still 
remained when the person who had left was the only mem- 
ber of the staff with  specialised knowledge of a parti- 
cular piece of equipment. 

6.    Secretary.  Car. Telephone 

6.1.-    Implementation of project objectives was made difficult 
by the failure to recruit a secretary to the project  , 
so that the experts had to take turns to do their own ty- 
ping on the portable typewriter brought out by the Dyeing 
and Finishing Expert.    This difficulty was removed,  some- 
what belatedly, when a  secretary was recruited fur the 
project in October. 

6,2.-    Problems were also  created by the lack of a project car, 
which prevented the  experts from visiting factories out- 
side the   Damascus area;   and external  telephone, which 
entailed  visits to the  UNDP office when a telephone  call 
would have been  sufficient.    However the transport pro- 
bier   wif!   solved towards the end of the  Expert s 'assignment 4 
when  U!.J)      revised  a c r ¿.or the project  (on 14 December). 
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7.     finn^nl Annftpgnont 

7«1.-   Despite eon« profT«»«» w>st of the project objective« hnv» 
still to bo net«    Hone« the present nchievenents should not 
bo rop^rdod with undue sntief ctlon«    Tho rato of procrear 
however, t*ny accelerato in 197Ö when no at of the equipment 
that io still awaitod will be acquired« 

7.2.«   It must bo stressed, however, that the Centre will need 
on«the-epot guidance fron poroona with nany years of prac- 
tical experience to enable it to provide tho triininp, 
trouble-shooting» tootinß, quality control, feasibility 
studies, practical fabric deslrninf:, and etc«, noeded so 
urc»ntly by tho textile industry*    Dut as soon as all 
objootivo3 are reached the lorp:e ctpit.-il invootnent in 
the projoct will be nnply repaid by the increase in pro- 
ductivity and efficiency of the Industry which will 
follow« 
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V.  RECOMMENDATIONS 

1.      The Textile Laboratory and Design Centre should fee developed 
systematically in all departments to enable it to provide 
the services needed by the Syrian textile industry.    Efforts 
towards full  development  should proceed with all possible 
speed,   for the project represents a large capital outlayf 

which will only start to pay dividends when the project ob- 
jectives are reached» 

2«      The Project  Document designates the following activities 
as the main functions of the  Centre) 
(i) evaluation of raw materials,   (ii) development of new 
products,   (ili)  advice on the selection of appropriate 
processing techniques,   (iv)  advice on process and quality 
control,   (v) performance of techno-economic feasibility 
studies;   (vi) provision of technical  consultancy to the 
factories. 
The Project Document also adds,  as immediate objectives  : 
(vìi)  establishment of testing and quality control methods 
throughout the textile industry and the setting of realistic 
standards for finished products which take into account 
the raw materials and machinery available. 
(yiiJ )  organisation of training programmes, meetings,  and 
seminars« 

3,      In the following papes these activities are discussed and 
recommendations made.    However it cannot be over-emphasised 
that none of them can be carried out without the appropriate 
equipment.    The first priority, therefore,  is to procure, 
and instai where necessary,  the machinery,  apparatus and 
fittings which have not yet  been received.  At the  same time it 
is equally  important  tint  expert on-the-spot guidance Ì3 
available  when the   -   ¡uipm-nit   ¡-till   oat standmr, has  come, 
parli   alar   ir   t1,      r,   ,,.. of  rh-nleal   tenting,   dyeing,   finis- 
hing and  i.,bric   '•'   >, tu     '.'Hhnut proper expert  guidance  Lhere 
is little hope t.ri.,t  any oi   t.he project objectives will  be 
reached. 
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k»     Some of the activities enumerated in the project document 
are inter-related,  and remarks and recommendations that 
apply to one also apply to another. For this reason acti- 
vities (iv)and( vii ) are discussed together 

5.      Threo other Government institutions are engaged in different 
aspects of textile testing : the Industrial Research and 
Development Centre,  the Agricultural Research Centre,  and 
the Wool  Grading Centre.    There is  some possibility that 

their activities might overlap.    The Textile Laboratory and 
Design Centre should therefore maintain close links with 
each institution in order to integrate activities and avoid 
unnecessary duplication« 

6. Organisation of Training Programmes »te.(Activity Till) 

6,1.- As reported earlier, training courses in quality control 
of spinning have already been held for mill personnel. 
Practical training courses dealing with quality control 
in dyeing and finishing should also be held after the 
chemical testing laboratory has been set-up. 

6,2,- However courses for personnel from the factories should 
be deferred until the staff of the  Chemical Testing Labo- 
ratory and Dyehouse are trained in the operation of the 
equipment and the application of the tests in the manual 
written by the  Dyeing and Finishing Expert. 

6,3»- Dyehouse  staff must also be familiar with the different 
methods of dyeing and finishing cotton, wool, man-made 
fibres,   and blends of these with one another.    The sub- 
ject  is vast,  and some degree of  specialisation by staff 
may eventually be necessary.    Hov/ever initially they should 
not  specialise,  but gain experience in the important me- 
thods of dyeing and finishing the various types of fibre 

used in  Syrian mills. 
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6.4.- Mr»  Said El-Mouhdy,   Director of the Wool Grading Centre, 
in a discussion with the expert  in early December,  expressed 
the need to have members of his staff trained in wool dyeing. 

6.5.- An intensive,  comprehensive practical course on the theory 
and practice of wool dyeing would need a minimum of 3 months» 
When the  chemical testing laboratory and dyehouse are fully 
equipped the T.L. and D.C. would be the best place to provide 
this course. 

7. Establishment of Testinr and Quality Control Methods,   etc.. 
and Settin/t of Standards for Finished Goods.(Activity iv & vili) 

7.1.- Textile mills differ in their processing methods and the 
types of product they produce.     It would be necessary there- 
fore to  spend some time at each  factory in order to design 
a suitable in-plant  quality control  system.   After a system 
has been  introduced follow-up visits should be made to the 
factory in order to  ensure that  control tests are being 
properly carried-out. 

7.2.- In view of the need to make frequent visits to factories, 
it would be absolutely essential for staff engaged in the 
installation of qurHty control systems to have transport 
available at  all times. 

gt  Evaluation of Raw Tutorials  (Activity i) 

8.1.- The main raw materials of the Syrian textile industry are 
wool,  cotton,   viscose and man-made fibres. Most of the wool 
and <• "P   the cotton are produced  locally. Viscose,  man-made 
fibres  f.i.d   bum«.- wool  of n, rino  quality are  imported.   Also 
importe-i   are  U, •  c •>. nica] y,   auxili   ries and  dyestuffo used 
in "> i •    ¡rocesfos wj i eli   <onvert   fibres to finished poods. 
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Although the end-products of other industries they enter into 
the composition of the yarn or fabric and can be classed AS 

raw materials of the textile industry. 

8.2.- Local Wool - The grading and testing of local wool is the 
function of the Wool Grading Centre. Now, however, the 
Textile laboratory and design Centre is able to apply ins- 
trumental methods to help in determining wool quality.    In 
time it will also have facilities for carrying out spinning 
trials on the worsted system.    Both Centres should co-operate 
to ensure that their activities are complementary. 

8.3.- Raw cotton - Most of the tests used to grade raw cotton,  e.g. 
measurement of staple length, maturity ratio, linear density, 
fibre strength,  and trash content can now be carried out at 
the  Centre.    Spinning tests are often used to help improve 
the  strains of cotton.  If necessary spinning tests could be 
carried out at the Centre to help the Agricultural Kesearch 
Centre maintain and improve the quality of Syrian Cotton. 
However some experience is needed in order to carry out and 
interpret the results of fibre ana spinning tests \#. If any 
programme of this type is planned it would be advisable to 
first  seek specialist advice. 

8.4.- Imported wool - In 1974 Syria imported 1,200,000 kg of wool 
tops of 64-70s quality. Check tests of imported tops should 
never be omitted.  They should be tested in particular for 
moisture content.  In the 1974 importa, for example,  an average 
of 1 percent excess of moisture, if undetected, would have 
resulted in a loss of about  54,000 U.S. dollars to the indus- 
try*     , Tops should also be examined for pH value,  extractable 
matter,  average fibre fineness,  and average fibre length to 

^'See  Lord,E.  Empire Cotton Growing Corporation. 
Summer I'.eoting 1961 

Assumes a price of 
of 64-703 quality. 

^'Assumes a price of 4.68 U.S. dollars per kg for wool tops 

i 
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ensure that they cone up to the specification particulars. 

Facilities  for carrying out three of thene tests are now 

available at the Textile Laboratory and Design Centre     ; 

facilities for making the other tests    will be available 

when the  chemical   testing laboratory is  set-up, 

8,5»-    Viscose and man-made fibres -    It is advisable to examine 

samples of viscose and man-made fibres that are offered by 

competitive  firms fcr fluidity in a  suitable solvent to 

detect differences in   quality«    Also,   as water is cheaper 

than textile fibres,   every consignment  should be  sampled, 

and moisture  contents determined.    Bales should be weighed 

at the time of sampling so that the  results can be  calcu- 

lated to the invoice weifht. 

Ö.6,-    Textile  chemicals,  auxiliaries and dyestuffs-    The majority 

of these are imported,   and most of them are expensive.  Parti- 

cularly expensive are certain classes of dyestuff and finishin 

agent.  Direct materials used in bleaching,  dyeing and finish- 

ing normally represent  25 to   50 per  cent of the total finish- 

ing costs1    depending on the type of dyestuff used,depth of 

shade,   and type of finish, 

0,7,-    The evaluation of the   simpler chemical  compounds is usually 

made without much difficulty by volumetric analysis.  The 

evaluation of dyestuffs is much more difficult,   since it 

includes not only comparative money value tests,  tout also 

the determin; ti on of dyeinp and fastness properties. 

(1) Total pi'ocessing costs include direct materials and labour, 

..t^i, , . > 4    ' \ 7---r'inti^n,   and minor overheads. 
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Testing of dyes therefore takes time,  and as about 6000 dyos 
are currently made, under 35fOOO trade names, the task is 
formidable.    Testing should therefore be selective,  confined 
to the  checking of new deliveries and new samples which pro- 
mise to offer advantages of price or performance over the 
dyes in current use. 

Ó.8.- The evaluation of textile auxiliaries,   comprising the deter- 
gents, wetting agents, dyeing assistants, finishing agents etc, 
is also difficult   , not only because of the great number mar«» 
keted, but because standard testing methods are not available. 
Most large manufacturers of these products have devised their 
own test methods,  which they do not publish, because the re- 
sults of these tests are difficult to interpret  : thus the 
present position is very unsatisfactory. 

Ö.9.- Therefore,  as in the case of dyestuffs, the testing of auxi- 
liaries should be confined to the checking of new deliveries 
and selected samples, following the procedures describes in 
the manual written by the Expert.    New samples should be exa- 
mined on a cost basis against a standard sample of the auxi- 
liary in bulk use that it would replace.    Thus it is essen- 
tial for.the chemist to know the prices of the products that 
he tests« 

9» Development of Hew Products  (Activity il) 

9.1.- The development of new products i.e. new fabrics and yarns 
is a subject discussed by the Design Expert in the manual that 
he has prepared for the guidance of counterparts, 

9,2.- New fabrics and designs should be introduced in order to  sa- 
tisfy market demands.    The first step must be to ascertain the 
customer's real requirements.  Fabric properties that appeal in 

western markets are well-known a3 the  result of technical 
advances and commercial pressures,  e.g.easy care,   light weight 

1 



....,!?• 

and uniformity.     These may not necessuvMy  te   ¡.rcpertiea 
most  in denunci in other markets.     Fabrics should therefore 
be designed with  a particular market in  view. 

MyiuÊ-PÛ-U'¿ •E£l££ÍlíID-i'l-APfìr°t:,r^ ate t'roc mairie Technjgjiea 
(Activity ji¿) 

ICI.- Tuli, activity  Is rei;te<i to  activity Y  - the performance 
of tec.hiio-ciconomicaJ   feasibility   studies,   which   should 
precede Ü,<    ódoptiun ol   any new process.; ti& techniquo. 
^efore making moJiri cations to an existing manuiYtCturing, 
piocess it   is re con-if ended    that,  wherever possible, preli- 
minary tir.Is are made in the  laboratory. 

HerlCI^iLLÜl. Lit„Teçhf iQ-Lcoi.omical Fea sibilii.y_ Studio^ 
í^ctivity_vj 

11,1.- As the paco of technical innovation is high,  new methods 
of spinning,   weavinp,   cydjng and finiehatiK are bi-irif   in 
troduced vith increasing frequency.    The  reason for in 
troducinr  a new process,  or process niodi.fication mi£ht 
be to  prcuce a new or improved product,   eliminate  a pro- 
duction bottleneck,  nr reduce operating costs.    In moot 
cases the overall aim will   be to  increa   e profits in some 
way      or otlu-r ,and the  estimât id profitability of the 
process will  be the main criterion on which it is accepted 

or rejected. 

11.2.- Of equa]   importance but often leas thoroughly studied are 
t\ ,. 1,    '    ! • i   .-^pe"tR of a process -  is it practicable    ? 
:Vw>   Gx.-t    •!>•;> wmn-*-  the   introduction of new processes  fai- 
led bft".--  <:• th<   t..cb> it-al   aspects had net, been properly 



-2Ö- 

12. Provision of Technical Consu^t^cy to Factories ( Activity vl) 

12.1.- One of the important services provided by established 
textile research and testing associations is consultancy. 
Because a roply to an enquiring often demands knowledge 
in some technology outside textiles, the association» 
have built-up reference libraries on a variety of non- 
textile as well as textile subjects» 

12.2.- Therefore, to support its consultancy service the Centre 
library should gradually acquire, in addition to books on 
purely textile subjects,handbooks and reference books on 
chemistry, physics,   engineering,  and other essential  sub- 
jects that lie outside the field of textile technology. 

12.3.- A second type of enquiry asks for the identification of 
a fabric fault, its cause, and how to avoid it.    To ans- 
wer this type of enquires a high degree of experience, 
and most research associations employ specialist staff 
for the purpose, 

12.4«- The 3taff in the chemical and physical testing laboratories 
should gradually gain experience in the techniques,  (phy- 
sical and chemical) used to identify faults in yarns and 
fabrics, together with familiarity with the different ma- 
nufactuting processes where faults originate.    This latter 
type of enquiry is usually of an urgent nature. To receive 
and reply to such enquiries, particularly from factories 
outside the Damascus area, a telephone would be essential. 

1" 
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ü»—JiU'rlijiLliyü;..•aj^i Ancona 

13.1.-    Some afilio',   -n.^íí havt a working knowledge of English   , 
but the  wuj;^ icy find it  difficult to   converse in English 
on technics.I   md'tsrc. Thß  acting Project Manager supports 
the recMonp^d.-ition civ o in the Internal Audit Report,   that 
Government provide remedial  training in English to those 
members of the  staff, of whom there are  several, wishing 
to improve their English, 
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AFPTJMDK    1 

SFINIJIHO    COSTS 

The follow!nr table r.'.ves spinning of 20  s count yarn in 

9 Lancashire mills during; I960.     Costs are  quoted in dytb(24C<H. 
pound sturlinp-) 

mu A 
Conversion 

costs 
B-K3+D 

B 
Labour 
costs 

C 
Overhead a 
incliti imp 
deprecia- 
tion 

D 
Genera] 

spies 
and 

adminis- 
trât.1 on 

Rai 
not 
rii 

,e- 
•1R 

F 
Total 

A + E 

i 13 .17 6,96 5.18 0.9Ö 26.92 40, C9 
2 13. .?5 6.91 5.24 1.05 24, ,66 37. .91 
3 14 .93 6.35 6.79 1.75 26, 09 41. Û2 
4 16 ,13 £.31 6.Ö4 0.74 27, .23 43. 3C 
5 16 .19 7.75 7.21 1.19 26, 40 42. 
6 16 .49 7>l:5 Ö.08 0.91 26, 43 42. O? 

7 16, .77. 7.95 7.04 1.66 26, 36 43. 13 
Ö 17, 93 7.43 9.19 0.95 26. 74 44. 67 
9 10. 47 6.75 6.66 0.9Ö 25. f,2 44. 29 

Averse 15. 92 7.46 7.3« 1.13 26, •jr
1 

3o 42. 3C- 

The tibie fives the  avor-py ¿rice of raw met eri-Is (rinnod 

cotton)   ns 26.38 d/lb ,   e-i'iv.lont to  0.44   $1*?.  (assiriin- 1 i.ound 

sterling; «= I.Û  0).    This price had risen by 1974 to O.65  OAp   (fron 
project  docu-iort ). 

If it   is assumed tl iit   conversion  costs hrd risen in the s/vnc 

proportion during the period 1963-74,   nvern-í wiivcr^nn   costr, for bi- 

nine mills would h.rve risen to 0.33 0Ai%     Thus conversion a»cl  r&" 
m-'t -rial   costs v;ould total  1.03   $/k?x. 

Fror, th« project  docunont the price of 20 a cotton yarn in 

1974 was I.25 ¿Atf.   '-io if  conversion and rav; materia]  costs did in f :o 

ri'.e pro port •i.oM.;;tely during 19^,r*-74 only a narrow m.:rpin   for profit 
would remain. 
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APPENDIX    1  (Contd.) 

Syrian upinning mills are able to buy cotton more 
cheaply than Lancashire mill» and therefore profit margin« 
should be wider.    Nevertheless the broad conclusions to be 
drawn from the eatimation are still  likely to apply,  namely, 
that profits in the  Syrian mills are by no means assured, 
and a tight control of operating costs must be exercised« 



-32- 

r:o!?-':xr:M!',.r']^ T
,

;
V
?TI' T^/rjrn rrrir^T ja'^*'.0!'Trv{Y 

l.Va .f:P:'.-3. i-/TV;.:î 

Set-    •'•11(1    I';.  >•    \(iV 

Pyrrol  T-.T,t1n,r 

1 Air-flow fibre fineness testing: apparatus 

2 Altn-ter fibre length testine 

3 Projection microscope vith n:! crotome 

4 R.pid   rrrsr.se  content  apparatus 

5 lister  evenness tester v>ith integrator,  recdHer,ntc. 
6 Untar  -ìiito'^i tic dyt: ironist er 

7 Fabric  strength tester   (Instron) 

Ö 

9 
10 

11 

12 

Sensitive:  electric  o^-ince  (1  rnr sensitivity) 

Fibre   bundle tenacity tester 

î-Ton-l?nt  ev luqtion  analyser 

Amonatjc lap evenness tester   > 

Nep  evaluation 

13 Yarn  comp privón boards 

14 Twist  tester 

15 Abrasion tester  (longitudinal type) 

16 Abrasion tester  (rotary type) 

17 Bursting tester 

18 Fabric  shrinknre tester   (cubex) 

19 Tv.o reels for sliver 

20 Two balances for  slivers 

21 Tuo reels for yarn 

22 Two  balances for yarn 

23 Drape tester 

24 T>'ater peme^bility tester 

25 Air-pi r»H' .bi] ity tester 

26 Florae-proof tester 

27 Fabric thickness pau^e 

2£     and  and pie': counter 

II C E D 

u 0 F. D 

u 0 E D 

u 0 E D 

u 0 E D 

u 0 vt D 

u 0 V D 

u 0 3 D 

G 0 E D 

a o D 

G 0 D 

G 0 

G 0 E D 

G 0 u D 

G 0 15 D 

G 0 E D 

0 0 3 D 

G 0 E D 

G E 

G E 

G 0 3 

G " 

G 0 E C 

G 0 E D 

G 0 E D 
G e E D 

G 0 E 

G 0 7,; D 
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•-.-LT>~LA 

29 Üi'_ in"  nvc-r  au-',   <\ 11 'if '. r-iii;    unit 

30 i-r,.1.'- 1 yt-p  :v.;?t.urc n t<>r for fabrics 

31 To     1:.  iiiii.-'  1   1   r,cc,   r.'-.d  oil Uy    0.01 ¡?. 

32     To -   V. *3 lìf 1   1 .•ile-',   r.>ad-:Ml it, y     O.10 r 

;jfth  1" erter 

33 J'V'i'v  t'\'-.t.:-r   (JMrloy -tn^lyfor) 

34 -'   .; 1." 'TM'-urir.      h'vio-  "or cotton   (fibron* v¡< ) 

35 I").T.-  :,tr-i.  ih  t..ííjt(;r  for single  fibres 

36 I. u r. i r! •> f. c ' nt   ,. i r 1 y f ; er 

37 .a-(. ,-To —t,.-r   f,r   r otur:? ty teet 

30 Co¡v,l —r W't.'tf •.  r "''"t •;• ^ b.^l'Tice 

39 F-J<ric tr-.r  r 

40 '.!"•'•:!••'.•  r.covry  t^t^r 

41 '  1 • r   i'.^r .y  t--r.t   r 

42 '..ot •v :b- ovit-i on  tr>st--r 

43 ¿!''   'Viiti 't ion  of  f.lric woirbt  (b -il ^nc«  o. teblo)    G 

44 '    "  '».c', ^r.lyti     f ,   .'•••r'.-itivity O.OOni  JT 

45 T'vo   b-1 ,nc.-•'•. ---v f-hinr   up to  10 kn-. 

46 ( :    ''    1.00   \;.>i    '   o--   i.M   to   500   kr. 

47 < i  M o,     t.--. !..-v 

4f* • -ob    u.] MO r t-str 

G 0 S D 

G 0 D 

U   7. D 

U  H D 

G 3 

G 3 

G E 

G 2 

G E 

G E 

G E 

G E 

G S 

G E 

G E 

G 0 E 

G E 

G E 

G 3 

G E 

Ch "'    1 "• -1 

1 F? 

r r. 
3 T 

4 k .1 

7 .-T..^   -      <W: 

rt    'v'--;u   C-.-.-.1..X' 
(, -, 

in   ; 

If. • • 

1 

G C 

G 0 

G C 

G C D 

G 0 

H  0 D 

G C D 

G C 

G 0 D 

G P 

C  0 

..  u ü 
0 f 
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¿i-P?JfTDTX   a     (ConVU 

14 
15 
16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 
30 

31 
32 

33 

34 

35 

Kefractonetor 
..n  1;ticc.1   bVnoc   ( Sensitivity 0.1 ne) 

L lx-v:'tory ; lassaaare 

Ilio-os cop e 

ì arra >irat:'on fastness tester 

i le ach in- dcp'es  test or 

Tester for  d jtamir.: tion of dyestaff concen- 
tre t ion (coloririet or 

Sublimation tester 
fa r, i o cato r 

Aunóte et   (li Hit  faetn'ics tester) 
T'.o r friper tors 
Stroboscope 

Static electricity eliminator   (Ionisator) 

Labor-tcry cyainc machine for 12 samples ( =5»e end 
note) 

Three  calculating machines 

Hy.r carter   (7 day) 

Ky ror.eter   (whirling) 
Scissors 

Drying clipboard  for printed  samplas 
J:ajir¡í'  nachine 

Small boiler 

Tao b.-O anees v/eirhinc up to 1  kg. 

G 0 

G 0 

G C 

G 0 

G 0 

G £ 

D 

D 

G S    ü 

G 

G ÏÏ    D 

U 0  D 

G 2(one)D 

G S 

G 2 

U 0  E 

G S 

G S 

G S 

G 3 

G 3 
1      M* 

G 3 

U 0 

Plier ¡]. Fort voci SPTM';Iî:O 

1 Hirh  nneed  ir.tcrsectirv  n'.ll  box v/ith atttoleraller 
d.hi.v^ry of ]   elisor into one   can 

2 Hirh  Kneed intarsectia     rill   box;   Jeu i very of 
two   s.lirerü into  two  cane. 

3 J'iovin;' frame,  not   less than 12  spindl^ss 

4 i'.-û  rira    .;  inaili-  fra-aoa of  I/o  spindles 

5 Suitable ai r-condit ioninrr 
6 u'ctilinoar  combar 

7 ^-!!•''   (ain;;Ja) 

fi     ¿a »riment  1 a chine  (C .a.Gotten) 

U 0 D 

U 0 D 

U 0 D (1) 
G 0 

G 0 D 

U li D 

G  3 D 
G E 

(1)  °/V out of  ~6 crates d oliv, red,  tv: o  lost, 
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i 

2 

3 
4 
5 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

Hitph   e;'•.-•fi   c;.rd with  rot.-.1 lie  cloth ¡np 

Hiph   :p ' od  dí\Li;ir.-   frr.nc \:ith tv:o  dul:¡v?rio; 

Cor.hir.;- •—eMno with prop-r--tory rv eh inc.* s 

Roving   fr--"o no1- "i"ss ti".m  f   spindlos 

Thro,   ¡p inninp  f'Mr.os,   LÛ   '.j.indles fe1- ench 
fr—e,   i inpc .'¡5,   55,   65 n   .  in. 

Th^oo   • • i'ur  t-.iry ¡-pjnnr.w    rnJt:;  oT :r>ut 
6  spinaler;   ,->or  "ach  '•'.•;ch:ine,   riv.ri, 45,   55, 

65 rm.   ¿pv.ippod '.:!th   vari.-,blo   rp^cl drive, 

(-"ni^'- Tin.1 v'th 3  1 o; por bl?r:k-rn 
v.'a^';.'.  '.-•f\ per,   r±,'nc   b. It, ^/cr f-roor, 
stop  cío ."er,   f'.o 'iu;   box, ^r*.*-.-¿r   , 
opon rr   j.rui   rcntc'ior 

i^ilt'T  p1 .ut,,   Ive  c  rds 

Filter plant fe1' c ^'ir; 

2 Dr;.v;--:p fr;.n-s (for o£ch) 

òur ^r 1 • ; <-• 

2 Cov;'.,-" np ;v. o'r'nee (for e.>ch) 

2 Di\.\:j'ip fr*.rTec (for e;;ch) 

2  Rovirr    p  -,'i?s   (.'4   í~p indios  t_.ch) 

'.lindinp M o1 \.:v?  ['¿ h ?^dü) 

Doubl i ir   *r..r; ire   (10 heads) 

Twii;ti!ip  -reniñe   (.',0  spin obi e o) 

G C    D 

GO 

G 0 

G 0 

G o 

G 0 

G  E    ]J 

G S 

G S 

G S 

G S 

G S 

G E 

G 3 

G S 

G 3 

G 5 

-)'.      -! .. í".7i!:c; 

1 Gon'ì Wirtin" "i-cu.!n" vit h  5  '.'v¡ ;-\n" h"- •. ir 
oquip; cl  to  ', p; i   ;Yr>'" h:nhs  or  bobbin:.; to  uor 

2 Pirn w\" i'inr ••,   e' ino  to   ::rit    ;u"- li-ri  Icons 

3 Cnall '".ap  rr sin?' •-  r'ino  (3 e.""1 e .1 width) 
4 .' r   In     ..   . • :nr-   (ipr>  r.„ ,;i- ----.,) 

5 Srnv.ll  !o~>n   '"' r   c-iplo  v;e   viri-   rit h   jicpuird 

6 Loon  ( :.•• •'• y ì(.ln'> r.T.vidth) 

7 Loor-,  (i'  '• p> ;r .)(lb)   -»<•   p-p p ) 

u LooTi   ( S-.w'.ti •-lo:;.-: ) 

G C 

G 0 3 D 

G 0 .; Ü 

G 0 ¿ F) 

G 0 "i 

G  • ? ' 1 

G  0 ••  L 

G iS 
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r~T" * 

Ki:if'TT!Tî 

1 Jacquard c.'rcuür knitting nnchine 

2 Flat   knitting machine with   jacquard 

3 Small  flat  knitting ir.  chine   (hand) 

/f    Automatic n.chine for knitting socks 

5    Punching machine for jacquard  cards 

u 0 

G E 

G 2 

G T? 

G E 

c 

1 Labor tory  steamer  (pad-steam. ranr-e) 

2 Tuo padder s 

3 Two  fijj'rs 
4 lo bor .tory screen printing machine 

5 Blerchin;- apparatus 

6 Calender 

7 RoDlc^ printing machine 

8 Stenter 

9 Labor 'tory winch 

10 h'ashinr machine 

11 »:ter  softening unit   (10C0 l/hr capacity 

12 Cone  dyeing m-chine  (one  cone) 

G 0 D 

GOD (  one) 

G 0 D(one) 

G 0 

G E 

G E 

G 2 

G 3 

G 0 D 

G S D 

G 0 

G 0 

K0K-LIST"D ETI?7"5KT 

1 UV double bean spectrophotometer and integrating 
sphere 

2 Xenon lamo licht fastness tester   (Atlas) 

G 

U 

D 

D 

nay 
U  : Provided by U.h.b.P. 

Cr  : Provided by  Government 

0   : Lirted  in Project  Document 

E : Listed  by U.K.I.D.O  equipment  consultant 

D  : Already delivered to  Centre 

C   : Cancelled 

KOTE.   It<;n ?7 of tie  chemical  toatin at ; r-.ratur h i o net  been 
rec-iv>.'<;,1)ut  a"! ; ::it'-.'i't"  laboratory '.'yir:.'' m ••-':''. in o  for 
Ö   fia~-t'les nanuf  ctui\;d  by ii:.nau,n.:f   bt:en dc] iv'j:.'.:d.  Thiw 
it'.-'n   ' :' rot  1'"t"d  In the U.r.I ,:J.C'.  non-e>q -andab"1 e 
property control re ecru. 
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AKI-.:I;DIX   ? 

rrcr*":?Tri ntjn*TT,T:íD TO CCV •r::"'-;ri 
M i 

1, Project  DocuT'ant   (Uî'TDO/TCD  ?9?)  20 Tarch 1974. 

'A.'.HLSU nc^ tothe Text.il e Laboratories rnd  Desi m Centre 

( DF/SYR/72/010/A/01/37). 

2, R-port pre;  ,r>?d  for 0-overnment of the 3.A.R.  by O.J.  Sldsvik, 

UÎÎIT-0  ¿quip-ne nt  Selection  Consultant,  2 July 1974   • 

Subjoct   : Project  Findings  -jnd  Reconnendétions. 

3»    Lottar  from the Resident  Represent, tive to the  St^.te Planning 

Commission ?9 Itey 1977. 
Subject: Designation of Dyeing and Finishing Expert as Project 

Manager» 

4. Project Progress Report  by Project I^nnger a.i«,   30 June 1977. 

5. Letter from the Resident  Representative to the  State Planning 

Conni í^ion.  10 August 1977. 

Subject: Comments made by UNIDO on Project Progress Report. 

6. Tripartite Review Report,   4 Augii st 1977, 

7.    Letter from riioLJont Represent tive to State riarmine Ceni s si on, 
16 Aiic^'t i;?7,   sn'yr.Vt<-i.; .•-.- -•-:-nv. -••; v-'+ X  I .1! "'    CO      '. •• l', S. 

G.    Letter fror- I?-;sidcr-t lî.^reoentative to State Planning Conviction 

19 Sept. 1977. 
Subject i Revision to iVojt?ct  liui'^cti Project  Revision No 1977/42) 

9. î'!anual  ,hy ."..  Thcrp,   Wo in;;.  ::.'.'   rini:-'-.^!.; ";-   •:-': ,Tro joct I!aJiap,er 

a.i.,Dc-ccnber 1977 
Subject :TVJ  ¿valuation of Textile Auxiliaries,   Dyes,   and Chemical 

10. I!¿!.nual,  by D.H.  Harproaves,   Fabric Design Expert,   January 1977. 

Subject :.Fabric  Uesl-n  and  Analysis» 
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APPEïJDIX    /» 

EnJIFî^NT FOR CHSÎ'ICAI. LABORATORY AND DYSHCTISE 

LATR/.TORY Gl \CS'.*.VRE 

It«-?n   Ho, Dt» script ion Size OV  Cr.nacitv Quantity 

1 Test tubes 150 mm x 25 mm 100 
2 tt 130 vm x 16 mm 100 
3 tt 70 mn x    Ö mm 200 
4 Beaker,  lipped 1000 ml 30 
5 H 500 ml 50 
6 tt 250 ml 50 
7 » 100 ml 50 
6 Measuring cylinders 

graduates 25 ml 10 
9 it 50 ml 20 

10 it 100 ml 10 
11 it 250 ml 10 
12 it 500 ml 5 
13 it 1000 ml 3 
14 Round bottom flasks 100 ml 6 
15 n 250 ml 6 
16 « 500 ml 6 
17 Flat bottom flasks 100 ml 6 
le tt 250 ml 10 
19 it 5C0   nil 10 
20 Volumetric flasks 50 ml 10 
21 n 100 ml 20 
22 »t 250 ml 30 
23 » 500 ml 20 
24 ft 1000 ml 15 
25 Er«l<?nmaycr flasks 100 ml 40 
26 tt 250 ml 50 
27 ti 500 ml 20 
23 "  (stoïij-ered) 250 ml 30 
29 »          it 500 ml 20 
30 V/atch closes 6 cm di->m. 10 

31 tt 10 cm di am. 20 
32 it 15 cm di am» ?0 

J 
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APF^NDIX I,  (ContdJ 

Item V.o. Descrirtion SIZP or Cor.icity Quantity 
33 Crystallisation dish 10 en dio.m. 10 
34 ti 15 cm di am. 5 
35 Petri dish 10 cm diorn. 5 
36 tt 12 cm diem 5 
37 Conical funnels, filter Ö cm c 1 i zm. 20 
3d « 10 cm di -,m, 5 
39 H 12 cm diam. 5 
40 Funnels,  burette 10 
41 Funnels,  pov/der 8 
42 Flasks,   filter 500 nil 10 
43 ti 1000 ml 15 
44 Pi pot tes,   voli rit trie 1 ml 20 
45 « 2 ml 20 
46 it 5 ml 20 
47 » 10 rl 20 
40 it 20 ml 20 
49 it 25 ml 20 
50 tt 50 ml 20 
51 Pipettes,   grn.ó*ur> ted 1 ml 20 
52 tt 5 ml 20 
53 n 10 ml 20 
54 it 25 ml 20 
55 Pipottys,   safetj 1 ml 15 
56 it 2 ml 15 
57 tt 5 ml 15 
56 tt 10 ml 15 
59 ->urottc 25 ml 10 
60 it 100 ml 5 
61 it 50 ml 10 
62 Filter cruciM", .sintered 

Ho 1 poro;3.:.ty 
di:;c  di'M.   ?0  cm. 20 

63 » 
Ho.  4 porosity 10 

64 Ad;,p(-,or..,   fUt.-v   cruci'O..: 
(to  fit  ,1'ovf!   cmciM'.-s) 10 
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AIT-v-TiPÁ 4   (Contd. ) 

It om  Ko , Doser io-tv" on                 Sí. Tí  or C^ acit.v r:u i.nt:i ty 
65 Rubber  sleeves.suitable 

for above  crucibles 10 
66 Soxlet  extraction appa- extractor c-.p  city 70nl 

ratuc                        Flask ca;>acUy 100 nl 6 
67 Extraction thimbles to 

fit  abovo  Soxlet extrac- 
tor 100 

68 Sopar•-;tin¿' funnels"'. 100 ml 5 
69 it 250 ml 5 
70 Kjold-hl flasks 250 nl 5 
71 ii 500 ml 5 
72 Liebig condensor                         Jac ket lenrth 30 cm 3 
73 Hsasurin^ cylinders with 

ground glass stoppers 100 ml 10 
74 Condensor,  Pinroth 3 
75 Kjeldohl distillation apparatus 4 
76 Fractionnons column Henpel 2 
77 Fraction-:;tir:;';  colums 7/urta 2 
70 './eirhinc bottlcfi,lovr form 50 ml 20 
79 l/eighinr, bottles,hij-h form 10 ml 20 
00 » 20 ml 10 
81 Dropping bottios 1C0   Ml 50 
82 t» 50 ml 50 
83 Reagent  bottles 250 nl 30 
84 tt 500 nl 30 . 
85 :..'ide mouth bottles 250 ml 20 
86 Aspirator  bottles 4000 nl 8 
07 Wash bottles 1000 ml 8 
ÔÛ Hy dror.et er s  ( s et ) 0.63 to o 1 

89 Thermometers 0 to 100°C 10 
90 H 30 to 1C0°C 10 

91 ii 0 to 360°C 10 

92 Reagent  bottles  (u;.rk) 250 ml 10 

93 ti 5C0 nl 10 

94 •'Specirrv-n   rotti <ì; ?00 

95 Cover )'l-':jsi?s,nicroacope 250 
96 SliJ'î:-,   !.ii eroücopo 250 
97 Glass rod (for  stirring rods) 5 mm di am. 1 bundle 
or» Glac:; tubing 6- 7 m :!i--m. 1 burv.'lv 

«r 
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AfFtt^p: 4 (H,-,ntd) 

('T?,!;u L.iTTi .TORY  X Vi FI-UT 

li.^n_ì'p.s_. De s er int, "nti 

99 Pestio and inert ir 
100 M 

101 Crucibles,rore'^1; in 
and lids 

102 ti 

103 Eviiporr.ttnr dishea, 
porcelain 

104 ti 

105 » 

106 

107 
10Ö 
309 
110 
111 
112 
113 
114 
315 
116 

317 
Ilo 

119 
120 
121 
122 
123 
124 
lo 
126 
127 
.1 ' rt 

129 

130 

Spot   te.st   piato, 
porco!  in 

Buchi ìr funnels 

Size or  C?T ecity 

Ö  cm di ¿m, 

10 cm e5.i-.m, 

30 mm di am 

42 nm diam. 

6 cm diam 

10 cm di- r.i. 

15 cm di, m 

7 en di  mUntorrrJ.) 

11  cm di: m        w 

Dryiiif   tubes 

Support st,-nd(H:tent  stund) 

Bofsos  (Do;pclnuffe) 

Cl Cixm s  ( Stpt i vklemme ) 
n 

Support rir.£s 

Tripoli-. 

Crucible ton£S 

Bc-iaker tonps 

biro f UZí 3 

Bun ron burner (for but-n - ¿;ar) 

I'eker burner (for but une ; is) 

Tubing clanpp(screw) 

" (T.-ohr) 
Spatulas, nfckel 

\.o i < h i n <¿ e n n ::: ( Al u *:ii n i UT.I ) 

Forcep;   (T 'O'.'aors) 

Sc:i relira 
n 

Di:.i'ct'n' n'"'MJ3i;ti 

Rubber sto' r ero' 

Corks 

25 mm spç.n 
60 mm sn.:;n 

l-.rre 

m'diivn 

A;: sort cd   rizos 
•1 

jup.r.t i tv 

3 
3 

20 

20 

IO 

6 

4 

10 

5 

5 

5 
10 

20 

10 

10 

10 

10 

5 
5 

10 

8 

4 

15 
io 
10 

12 

5 
2 

5 
PQ 

20 of 

10C of 

J 
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Itern Mo, De G or lotion 

Fip ott e fil?, er s 
Size or Crrac It y Quantità 

131 
4 
2 

3 

10 

132 Drainjnr boards 
133 Test-tubo st.nds 
134 Test-tubo holders 
135 
136 

Test-tube brushes 
Gas lighter 

20 

2 

1 
137 Stirrer (electric) 
136 Cl o c k ( :i. n t orval t i nor ) 

(St op clock) 2 
139 Stop watch 

3 
140 M^cb-nic;.]. shaker 

(for  fl tsics,etc). 
1 

141 Shirley Fluidity Kit 
(Conplote Initial  Inc;t- illation Kit) 1 

142 Vater bath-six-hole,for Soxhlet  e xtract ion 
with thermostatic control 1 

143 Larve  wooden table for examining bulk 
samples of cloth I 

144 Blue   standards for the 
of liçht  f;iStncss 

déterminât ion 
1 

145 Grey scales for the det crmin at ion 
of colour 

1 
1 

146 Grey  scales for assessing stoning 
147 First-rid cabinet,inclu ¿ine eye w, tsh bottle 

and eye-bath 
1 

nr    1 
14Ö Fire  blanket for extinguishing burning clotlii 
149 Protective gonflas 

5 
4 

150 Pocket nat-nlfyinr £lassss(pick pi- •".ssos) 
151 Metre rule o 
152 Needles 50 
153 Rubber  rioves) 

5 prí;. 
154 Ïrot-.1 otiv'ì a; ron 1 
155 Rubber boots i n. 
156 Drum \,:'shinn; mv.cbiriH 

vita  h'\- tinr,«' T!'.;.i:: typ -!          Dru:n 40-60 cm di ir»ì.   1 
157 rJom-'gtic i ron, v: it h ten" 

control 
^r; ture 

1 
156 Surf  ce pyrometer rv:.-.->surinr 

temper tures to ?20oc i 
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APPBKDIXK control 

It<>n Ko. Decorartirr|                       Sii»,e or C-tr acity Ouantitv 

T59 Wool  felt for ironinp surface 1 
160 Sewir? nachine,   domestic 1 
161 Blow "toreh,for class-blowing 1 
162 Burette stand 2 

163 Cork borers 1 

164 Cork borer sharpener 1 

165 Rubber tubine,condenser 10 m, 
166 n          ,bunsen 10m. 

167 Jugs,enarel or stainless steel 2-4 litres 2 

168 Filter pqper circles. 
Uhatman pr?.dee 30, 540, and 41. 
(or  equivalent). 

7 cm diam. 200 oí 
eacl 

I69 u 11 cm diam. 100 of 
each 

170 Filter parer circi e s, blick 7 cm diam. 200 

171 pH pe.per s, ran ge 2 to 10 
of 

2 boxes 
each. 

172 Litmus paper,blue and red 
of 

2 boyo; 
each. 

173 

174 
175 
176 

177 
176 

179 
ISO 

ía 

Hot pi ate, electric ally heated, 
surface area not  less th?.n 1 
square foo*. ,with lov*,  medium, 
and  hifh temperature  siso 
Bottles, winchester  size 
Files,   trian^ul-.r 
Knife,   rlass-cuttins 
Filer;,   round 
Glass-stopper puller 

Pipe-cly triangles 
Quartz filter crucibles  (Jena) 
Laboratory coats 

30 ml. 

1 
6 
6 

3 
3 
1 

20 

2 per ch 
mi üt. 
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APPENOIX  h  (Centri >) 

nu/rira. .WAI:VTT(VII r^xns 

Acetone 

Ammonium hydroxide 

Acetic acid 

Aluminium chloride 

Aluminium oxide 

Ammonium carbonate 

Ammonium chloride 

Armonium thioey-imte 

Ammonium chrorate 

Ammon iurn su'1 ph. at e 

Ammonium persulphate 
Ammonium nitrr.te 

Ammonium rulphide solution 

Amnion i v m o x al a t e 

Ammonium molybdate 

Antimony trichloride 

Aniline 

Arsenic pentoxide 

Devardas alloy 

Benzene 

Boric o cid 

Borax 

Bromine 

Benzoic acid 

Barium chloride 

Barium carbonate 

Barium hydroxide 

Butyro-lactone 

Carìr  ,;,OÜ J 

Chromotropic acid 

Chromium chloride 

Chrom1 um trióxido 

Chromium acetato 

Chloroform 

Citric acid 

2500 ml 

5000 ml 
5000 ml 

500 c 

500 £ 

500 E 

500 e' 
250 E 
250 g 

500 E 
250 £ 
500 £ 

5C0 mi 

250 E 
250 e 
100 g 

500 ml 

100 E 

250 E 
1000 mi 

25O g 
500 E 
250 mi 

100 E 
500 £ 

25O e 

5OO E 
100 mi 

100 E 

25 E 
100 E 
;;oo E 
250 E 

25OO mi 

250 E 
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AFPKNÌJIX  l,   (Centri.) 

CH -.TTICAT,.   ArUVTTfl.tL  (V\S)?, 

Carbon di sulnhide 

Chloramine  T(I?-Chloro p-toluene  sulphonaTÙde, sodium sût) 
Cyclohoxane 

Cyclohexanone 

Cyclohexanol 

1-Cystine 

Chlorobenzene 

O-Dichlorobensone 

Charcoal   (activated,   powder) 

Boiling stones 

m-Cra 30I 

Carbon tetrachloride 

Cadmium chloride 

Crtllosolve 

Calcium chloride 

Calcium sulphate 

Copper pov/der 

Cupric  chloride 

Cupric sulphate 

Cohaltous nitrate 

Diphanylamine 

QLphenJrlcarbaside 

Dithizone 

W. met hyl an i 1 i n 9 

Dimethylforr.iumide 

1,4>  Dio:can 

Dimethyl  glyo;;±mo 

Diethylbarbituric acid 

Ethylene diamine totra-acetic acid,  di sodi 113». salt 
Ethyl  ale..hoi 

Ethyl acot::te 

Furfui'yl  alcohol 

Formal ••'•îliy J c 

Formic: acid 

Fluoric acid 

Glycerine 

2000 ml 

250 g 

500 ni 

500 ml 

500 ml 

25 g1 

500 ml 

•250 g: 

250 g 

500 e 
500 z 
25OO ml 

100 g 

1000 ml 
500 g 

500 g 

250 g 

250 g 
500 g 
250 g 

500 g 

50 g 

5 g 
100 g 

10C0 mi 

1000 ml 

25 g 
100 e 

500 g 

25OO ml 

1000 ml 

ICOO ml 
3OOO ml 

500 ml 

500 m] 
500 ml 
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Ar?73,T)IX h   (Contd.) 

CH??WUL.  /.NALYTTO.q, flRADB 

Glucor.c 500 c 
Hi«;tiiline nonohydrochlori.de 25 e 

Hex-.methyl en o tot ramine 100 g 

Hydrazine sulphite 100 g 

Hydrochloric  acid 5OOO ml 

Iodine 5OO g 

Iron alum 5OO g 

Iron net J 500 g 

Ferrous chloride 500 g 

Ferric chloride 5OO g 

Ammonium ferrous   sulphate 5OO g 

^erric Kul^h£.t3 250 g 

Ferric sulphide 1000 g 

Ferric nitrate 5CO g 

Carbon black 5CO g 

Lanthanum nitrate 25 g 

Hydroxyzine hydrochloride 100 g 

Lactic acid 5CO ml 

Magnesium chloride 5OO g 

Kaí'noriun sulphate 5OO g 

Magnesium Perchlorate 100 g 

Manganous sulphate                                      * 5OO g 

Kanganous chloride 250 g 

î-fcthcnol 500 ml 

liethyl ethyl  kr-ton e 5OO ml 

Dichlororvth.'ine 500 ni 

I-!?rcaptoben7,thiazol 100 g 

Ninhydrin 25 g 

Nitrebebzene 5OO ml 

Nitric acid 1000 ml 

I .'i cit.-1 sulphate 100 g 

î'^rr.nry notai 2f0 g 
î'"rcury I chlor i-ì» 25 g 

livreur y II oh lori ^0 25 g 

!Tiircury II oriti'? 25 g 

Fîiloro;\Lu<:Lnol 50 g 

PI ? ti nun idre 1 g 
Olive oil 5OO ml 
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crj'i:::.i ,,u A!.mrML n\ .;r: 

Orthonitrobaiz.ildehyde 
Oxine   ( ''. hydroxyiuinoline ) 
Pot a.s slum indite 
Fotassi\im iodate 
Potassium hydrogen  cri.lphc.te 
I'ot ••: Gni um thiocyanat o 
Fotässium hyc'ro^en tartrate 
F ota.?, si un c.rbonrte 
Potassium nitrte 
Potassium sodium tartrate 
Potassium Chromate 
Potassium di chromât e 
Potassium nitrite 
Potassium chlorate 
Potassium brodât e 
Potassium f^rricyanide 
Potassium forrocyanide 
Potassium dihydrogon phopphate 
Potassium permanganate 
Potassium titanium oxalate 
Potassium hydroxide 
Perchloric acid 
Pepsin 
Picric  acid 
Pyridine 
Perchlor ethylene 
Petroleum ether 
Phenol 
Amyl alcohol 
Phosphoric -cid 
Paraffin w.->x 
Phosphorus T'ntoxi'ie 
Re-„-or ci noi 
Sulphuric ••ci.'l 
Potassium cyanide 
Sodium rvt-il 

50C 

50 z 
500 z 
50 g 

250 g 
250 r. 
250 c 
250 c 
500 g 
250 g 
250 g 
250 g 
250 g 
250 g 
100 g 
250 g 
250 g 
500 g 

1000 g 
100 g 
500 s 
100 ml 
100 c 
îoo g 
500 ml 

1000 ml 
2C00 ml 
500 g 
500 ml 

1000 ni 
îooo r 
500 g 
250 g 

4000 ml 
250 g 
200 g 
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WVWTÏ     L   (Coni ^ 

CIP-TTCAL./." .irriga n::.;ug 

Sodium chloride 
Sodium azi do 

Sodium peroxide 
Di sodium hydrogen phosphate 
Sodium hexanetaphosphate 
Sodium o cet.'te 
Sodium carbonate 

Sodium bicarbonate 

Sodium Chromate 

Sodium sulphat'- 

Sodium chloret s 
Sodium brop.ite 
Sodium bromido 
Sodium chlorite 
Sodium perchlor te 
Sodium fluor id. s 
Sodium sulphide 
Sodium bisulphite 
Sodium diethyl  dithiocarbamateí 
Sodium thi o sulphate 
Sodium nitrate 
Sodium nitrite 
Sodium nitroprucside 
Sodium pyrophosphate 
Sodium dihydrogen phosphate 
Sodium bicarbonate 
Sodium perbor;\to 
Sodium silicate 
Sodium ox' 1 »te 
Solium hydroxide 
Soluble  .it   roh 
Sil vT nulph-'.te 
Silvr nitrate 
Strontium chloride 
Stannous chloride 
oulphanáljc   •• cid 

500 g 
500 G 

500 g 
500 g 
500 e 
500 r, 
500 g 
500 g 
5C0 g 
500 g 
500 g 
5C0 ¡g 
500 g 
500 g 
500 g 
100 g 
500 g 
500 g 

25 g 
1000 g 

500 g 
500 g 
200 g 
500 g 
500 g 

-- -'-   o 

500 g 

500 r 
5C0 g 

1CC0 g 
250 g 
100 g 
1C0 g 
250 r 
500 g 
100 g 

J 
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AIPWDH U Pont <\.) 

CH"VTn,..T,3.   ANALYTICAL ft-:•.'):•: 

Tetr al îydrof v.r an 

p-Toluidina 

Tartar?.e acid 

Trypsine 

Toluona 

Uranyl acetato 

Uro a 
Zinc oxide 

Zinc rulphate 
Zinc chloride 

Zinc metal 

Zinc sulphoxylate formaldehydo 

Starch, potato 

Starch,  corn 

m-Aylol 

p-Xylol 

Stearic acid 

Vaseline 

0x?lic acid 

Thioglycollie acid 

500 nl 

500 ml 

1000 nl 

250 g 

1000 ml 

100 g 

1000 g 

500 g 

500 g 

500 g 

500 g 

500 g 

1500 g 

500 g 

500 ml 

500 ml 

1000 g 

250 g 

500 g 

100 ml 

INDICATORS  :\i:0 ORGANIC PRECIPITANTS 

Alizarin S 

Anthrone 

Bromophonol Rluc 

Bronothynol Blu? 

Congo Rod 

Cresol Rod 

CI.nord ant  Bl:icJ: II 
Cupf^rvon  (A-^nniun nalt of nitronophenylhydroxylandne) 

Cupron  (Vion.'oin oximc) 

Cob ton Blu>  IV 

Alizarin YclJou Ft 

I3riochror:c  131 -¿ck T 

Ir di go Blue 
In li'^ocri'r'.inc 

25 K 
25 6 
25 E 
25 i: 
50 PT 

25 e 
25 V. 
25 E 
25 e 
25 e 
25 IT 
25 E 
25 C 
25 E 

'1 
J 
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irnicvrons ft^P.OHI.'IC i-'r^r.TPTT-'.TTs 

Indantlirene Yr.llow paper 

Sriocyanin R 

Fuchnin 

Laemus 

Methyl  Orange 
f'othyl   :<'<ì 

Itthylí.-na  Plue 

2-Nap thai phtlì al o i n 

o-Cr ^ : ; ol.phth al»; in 

Phenolphthalein 

Univ rsal  Indicator paper 1-5,   5-9,  9-13 ?H 

Universal Indicator paper I-I4 pH 

Shirlaut:i.ins A,D and  C 

Titan Yellow 

Murexide 

Unitest  solution pH 1-12 

Xanthydrol 

Schiffs lícajent 

Dimethyl   lyoxime 

Kiton Red  G 

Shirl;¿st:-in D 

Glyoxal bis-( 2-hydroxyp.nil ) 
Phoi.phonolybdic acid 

Sodium rhodizon:..to 

10 boxes 
25 S 
25 c 

100 p 

50 tr 

25 E 
ICO C 

25 G 
25 £ 

ICO g 

5 boxes of 
e:- ch 

10 

500 

boxes 
oj/ecch 

nl 
25 g 
25 C 

?00 ml 

25 e 
500 ml 

25 g 
25 ß 
25 ß 
25 S 
25 r» 

10 E 

PIT  '? 'T ^ " T '^       rn- - n» T* •. — G;:.\D:î 

Acetic  acid 

Aluminium sulphate 

Aimo.uiun hyiro::i>' o 

Bleachiny. po'..".!er 

Caustic  rod:\t  fl.;kcs 

Cppp :r   r.ul.v.ato 

Formic  acid 

Hydrochloric  ^.cid 

Hydroron peroxide 

50 VK 

50 h> 

/;0   kr 
50   Vf' 

ICO   kr 

50 k? 

?5 kc 

60 !:r 

75 kc 
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Arr^iini:;'/,. (Conti.) 

GKKmC VL3,TyjCIÎÏ!IC;ji GRADS JLiv^-'i 

Sodium bichromate 

Sodium h y-:h'o rulphite 

Sodi um M '.ii.ij.phit e 

Sodium hydrogen sulphido 
Sodium sulphide 
Sodium hypochlorite  solution  (15îS available chlorine) 
Sodium y v. rborat c 
Sodium sulphate 
Sodium silierte 60 3e 
Sodium mct?.silicate 
Sodium nitrite 
Soda ash  (light) 
Sodium pulphoxylate formaldehyde 

EDTA (aoùium sdt) 

Urea 

Sulphuric acid 

Sodium M e urbinate 

Formal deli yd e 

Condensol A(Ammonium nitrate) 

Tri sodium phosphate 

Ammonium sulphate 

Glycerine 

Calcium chloride 
Sodium chloride 
Soap flakes 
Oaracetic acid,   40/J solution 

120 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 leg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 

50 kg 
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APPENDIX    4 

LIST OF TESTS INCLUDED IN THE MANUAL«THE EVALUATION OF TEXTILE 
AUXILIARIES.  DYES,  AND RELATED MATERIALS' 

PART I.    ANALYTICAL METHODS 

1» Estimation of non-ionic detergents 
2. Determination of anionic surfactants 
3« Analysis of bleaching powder 
4« Analysis of Sodium silicate 
5. Analysis of hydrogen peroxide 
6. determination of sodium chloride 
7. Determination of sodium dithionite 
Ö. ^termination of urea 
9. Determination of formaldehyde 

10* Determination of forma sul 
11« Determination of acetic acid 
12, Determination of sodium carbonate 
13« Determination of caustic soda 
14* Determination of sodium alginate 
15* Analysis of soaps 
16. Determination of the iodine value of an oil 
17» Analysis of sulphated oils 
10. Determination of the saponification value of an oil 
19. Determination of sulphuric acid 

PAKT II.  EVALUATION OF AUXILIARY PRODUCTS 

20. Evaluation of kier-boiling assistants 
21. Evaluation of desia ing agents 
22. Evaluation of wetting agents 
23. Evaluation of mercerising assistants 
24. Evaluation of emulsifying agents 
25. Scouring efficiency of detergents for general use 
26. Evaluation of fluorescent brightening agents 
27» evaluation of detergents for wool 
20. Evaluation of dye stripping promoters 
29« Evaluation of cationic-dye fixing agents 
30. Evaluation of carriers for disperse dyes 
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APHSNUll 4 (Ck>ntd ). 

31» Evaluation of levelling agents for milling acid dyes 
32. Evaluation of restraining agents for vat dyes 
33» Evaluation of crease-proofing agents 
34. evaluation of waterproofing agents 

PAKT.Ill    MISCELLANEOUS TESTS 

36# Determination of the foaming power of textile auxiliaries 
and the evaluation of antifoaming agents 

37. Evaluation of starch 
36, Evaluation of colour fastness to lifeht with a xenon lamp 
39« Determination of biochemical oxygen demand 
40« Determination of oxygen by the Winkler method (sodium azide 

modification) for B.O.D. test 
41. Determination of the hardness of water 
42« Determination of total alkalinity of water supplies 
43* Estimation of copper in water 
44« Estimation of iron in water 
45* Determination of permanganate value (4 hours) 
46. Use of the pH meter 
47* Use of the Duboseq colorimeter 
40. The rapid determination of the oil content of wool 
49« Evaluation of direct cotton dyes 
50. Evaluation of vat dyes 
51* Evaluation of disperse dyes 
52, Evaluation of wool dyes 
53» Determination of the fluidity of Cotton and Rayon or other 

forms of native and regenerated cellulose« 
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APPENDIX    5 

1. A factory designed for 00 per cent white goods with continuous 
rope bleaching.  Events soon showed that planning could not have 
been more wrong. The dyed proportion increased many fold and 
open-width bleaching had to be introduced*1. 

2. A new chain merceriser without a means of washing-out alkali 
whilst the cloth was under tension,  completely ifmoring basic 
principles      , 

3. A firm with a large stock of sodium chlorite which had not been 
used because the ventilation problems involved had been over- 
looked11 K 

4. A new singeing machine in which there was no feed tank for the 
after-quenching (usually enzymeK     . 

Finally from the experts own experience   : 

5» 50 new circular knitting machines, not used because the needles 
were of too fine a gauge for the yarns available. 

6. A chain merceriser, too short to be run at an economic speed. 

7« A new hank merceriser,  not used because yarn winding costs made 
its operation uneconomic. 

The above example illustrate the importance of making 
a preliminary study of the technicalities of a process before 
introducing it into the factory. 

Farrinjton F.  Practical Aspects of Dyeing and Finishing UNIDO 
Expert  Group Meeting en New Techniques in Wet-Processing of 
Textiles.    June 1975.    ID/WG. 205/G. 

¡ 

> 



-55- 

APPENDIX    6 

TECHNICAL STAFF AT TEXTILE LABORATORIES AND DESIGN CENTRET 

The following full-time senior project staff joined the 
Project in  December 1976 and January 1977. 

Post Description 
1. Project  Co-manager 
2. Textile Designer 
3. Weaving Technologist 
4» Spinning Technologist 
5. Dyeing & Finishing 

Technologist 
6. Administration & Finan- 

cial Director 
7» Mechanical Engineer 

Nqme 
K.Jubrini 
T.Balaneni 
H. Kabakibo 
M.Zarifé 

S.Kämeel 

0. Horani 
H. Husain 

2nd Language    3rd. Language 
German - 
English 

German Bulgarian 

EnglishU little)       " 

English(very little) - 
English (a little) 

Also with Mrs.S. Kameel in the dyeing and finishing department are 
Miss.H.  Dada, Mr. Merkhan and Mr. Farventy. Like Mrs Kameel, Mr. 
Merkhan has a diploma in dyeing and finishing from the Chemical Tex« 
tile Institute,  Sofia.    Miss Dada has qualified in biochemistry at 
Damascus University. Dr. G. Béchara (Ph.D. Leningrad) also worked 
in this department for some months,  but was called up August for 
Military Service,  as was Mr. Merkhar. Miss Dada and Mr. Merkhan aro 
reasonably good in English,  Dr. Bechara in Russian. 

Mrs. S.  Kameel, the senior counterpart in the  chemical testing 
laboratory and dyehouse has assisted in the selection of glassware 
etc., and with the planning of the lay-out of benches. She has also 
accompanied me on visits to factories. Mrs. Kameel and the other 
counterparts in this department worked for much of 1977 in local 
mills on routine testing.    Although they were not working under the 
supervision of the  Dyeing and Finishing Expert, they consulted him 
when problems arose. 
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Other senior staff include Mr. T. Al-Chabab, the Deputy 
Director,  fluent in French and English, and Mrs, Zarifé M.S*. 
the Head of the Physical Testing Laboratory, fluent in German 
and with good English« 

All senior staff members would benefit from an appro- 
priât e fellowship course in their particular area of technology, 

J 
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MILL VISITS 

The Dyeing and Finishing Expert made brief preliminary 
visits to four mills in Damascus in order to become acquainted 
with the types of wet processing used in them, and to help with 
any technical problems that they might be having. 

)i) KHOUMASSIEH .. The largest mill in Damascus; it spins,  weaves, 
dyes and prints a variety of fabrics made from locally - grown 
cotton.    Production goes to the home market.    Wet processes in- 
clude roller printing,  jig dyeing, and starch finishing. 

In a small laboratory in the charge of a graduate chemist 
dyestuffs and the materials are tested.    Equipment was limited 
and not all of it was in good working order.    The expert was told 
that dyehouse effluent is discharged without treatment directly 
into a stream. 

The dyehouse manager had no dyeing and finishing problems 
at the time of the visit. 

(ii) Modern  Industrial   Company.  HADESE,.    Tnis mill spins, w-aves 
ana iinisnes puie wool ana bienas 01 wool with polyester fibres* 
Wool tops are imported because the local wool is considered to 
be unsatisfactory.    Wet processes include scouring, milling,  dye- 
ing of st0ck with pre-metalli sed,  chrome,  and reactive dyes.    Sten- 
ter drying   London shrinking,  and hot pressing en roller machines 
are the usual end processes in the dyehouse. 

The mill has a small  laboratory where all dyes and scouring 
agents uvt  tested. 
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íiii) AL MAGHAZEL & MANACEGE COMPANY.-   The factory manufactures all 
cotton fabrics.    There is no dyehouse. A g^'eat deal of re-equipping 
is in progress,  and in a large extension several Sulzer extra wide 
looms were being run in. 

(Iv)    Industrial Company for SILK & STOCKINGS .«   The experts visited 
this factory at the invitation of the Production Director, Mr« Mus- 
tafa Nader,It is a modern factory engaged in processing nylon and 
polyester filament yarns purchased abroad.    The yarn is texturised 
by the false twist process, package-dyed and knitted into hosiery. 
In new extensions five new texterising machines have been installed, 
and also several types of circular knitting machines for hosiery 
and tights.    A new dyehouse is being equipped with paddle dyeing 
machines to handle the knitted goods.    In the old dyehouse package 
dyeing, hot air drying and steam setting are the main processes« 

T 
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