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.ABSTRACT 

The second month of d ?lanned th=ee-month-long ~ission 

has been completed. ~he objective of ~~e mission is co 

establish a Dyeir.g and Finishing Research Center at t~e 

Korea Research I~s~i~ute of Chemica: Tec~nclogy(;<R!C~}, 

at Daejeon. 

The equi~ment needed has been ordered and, wit.~ the 

exception of four instruments, has been delivered. The 

construction work to provide laboratory s?ace for the new 

equipment has been completed and the equi~ment is now ready 

for installation. Traini~g of the Staff to operate the 

equipment will follow. 

The success of the project hinges on adequate supper~ 

with technical know-how by UNIDO consul~ants. During the 

period cove~ed by this report, the author ?resented a 

lecture series on the theory and prac~ical as?ects of textile 

dyeing. lt beca~e evident that the traini~g ?rcgram is 

essential and has to be continued. 
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I~ODGC~ION 

'!'he job ~esc::-iption of t:i.e Post DP/RCK/82/027/12..-32/ 

31.7.3. gives ~he following background i~for!D.a~ion: 

During t~e ?ast ter. years Korea established i~sel: as 

a reputable exporte::- cf industrial and consumer ?roducts 

ttirouqh the efforts of many technically and business oriented 

entre~reneurs assisted by the Government, domestic and foreign 

investors. 

However, mainly caused by a lack of advanced technology and 

insufficient kr.owledge of the demand in the world ~arket, 

the !<orean textile industry, and the small to medium-size 

companies in partic~lar, are cperacing in that ?art of the 

world market where the competition is growing s~ronger very 

fast: the market of low quality products. This trend of 

growing competition will extend itself in the f~ture caused 

by a rapid industrialization that is taking ?lace i~ other 

countries. 

To ::-aise the quality of Korean textiles to the le~1el of 

the more ?rofitable market of quality goods, the tex~ile 

dyeing a:id f i:iishing ?rocesses of the Korean indust=;.· ha•:e to 

be impr~v~d. In order to ::-each this goal, a ?rojec~ was 

funded ~o establish a Dyeing an~ Finishing Research C~nter 

at the K~r~an ~esea~ch Insti~~~e ~f Chemical Tec~r.olcgy(KR!CT), 

at ::lae~eon. 
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In-depth infor::tatior. on ~he Korean text~le i:~dustry can 

be found in a repor~ by A.S. Nasir, Project ~anager and UNI~O 

Coordinator, April 1984, and in a repor~ by Ar.med Hassan 

(DP/ID/Ser. A/710, 23 June 1986). 

It is L~por~ant to realize that the progress ~ade by the 

Korean textile industry has been very rapic by utilizing 

imported technology. However, the research and development 

capability has not aeveloped to the same extent and the 

industry lacks the cechnical support needed to solve 

technical problems cf supplying the industry with dyes and 

ch~micals, and develop new modern technology. Hence a 

competitive ?OSition cannot be maintained for a long tL~e 

withcut a substantial improvement of the research an- develop­

ment capability. !t is therefore essentia~ to complace the 

?roject of establisning a Dyeing and Finisning Research Center 

at KRICT and supper~ t~e Cencer with technical assiscance 

until the Cencer becomes self succicient and functions 

inde;endently. 

~he demonstrated ability of the Korean ?eoples to develop 

a modern industry at a very rapid rate assures that the 

technica: assistance ?rcvided by UNDP/UNIDO will be a ?reductive 

investment. Fur~her~or.e, the Korear1 experience in adapting 

imported technology to the local condicions can serve as an 

example ~o underdeveloped countries and stimulate ?regress 

~r. ocher areas of t~e world. 
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CONCLUSIONS 

The Dyeing ar.d Finishing Research Center project is 

viable. The management of KRICT is acequately supporting 

the project. 

The equipmenc needed has been purchased a~d, wit~ ~he 

exception of four i~struments awaiting delivery, is ready 

to be installed. 

The construction work to ?rovide space for the new 

eqipment has been completed. 

The space provided is adequate for installing the 

equipment, but inadequate for grouping the equipment in a 

functionally effec~ive way. The space shortage will affect 

the efficiency of operations and possibly the quality of 

work. 

The study tours to U.K., U.S.A., and Switzerland have 

been worthwhile but too short. A language barrier may have 

been a ?roblem. 

A lecture program on dyeing theory and technology, 

presented by the author and translated to Korean, was well 

received and apparently effective. 

Once t~e equi;ment 

operate the inst=uments. Start up instruc~ion will be ?rovided 

by the manufac~urers. 

Training by outside ~onsultants will be ~eeded for 

~ti:izing the new equipment in prac~ical ?roblem solving and 
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development of dyeing, princing and finishing technology. 

The future of ~he Center hi~ges on sufficient infusion of 

technical knowledge until the Center becomes self-sufficient 

in developing the know-how needed for ada9ting imported 

technology to the Korean industry, solv~ng technical problems 

and developing new technology. 
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RECOMMENDATIONS 

Provide start up instruction for the use of the 

instruments ?urchased(by the manufacturers of the 

instruments). 

Continue training of the Staff or ~~e Dyeing and 
Finishing Research Center by UNIDO consul~ant, to 
provide. 

know how of efficient and competent operation of 
ne~ equipment 

- theoretical and practical knowledge essential for 
identifying and solving dyeing and finishing 
problems, and 

- help the Center to become selfsuff icient in 
supporting Korean textile industry and developing 
new technology. 

~ssist the Center with technical assistance by UNIDO 

consultants until the Center becomes independent and 

efficient in doing research and development. 
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DISC~SS!ON 

1. Background 

The background of this 9roject has been described in the 

UNDP Project Document DP/ROK/82/02i/D/Ol/37, in a report by 

Antero Er!neva, and in a repor~, entitled "~ext~le Dyeing 

and Finishing Industry", by Gert Bremhorst, DP/ID/Ser.A/513, 

4 ~ay 1984. The report states that dyeing and finisning is 

one of the most important sectors determining the quality of 

textiles produced in Korea. The Project Document and the 

report by Gert Bremhorst conclude that a Dyeing and Finishing 

Research Center should be established to assist the Korean 

textile industry in raising the quality of textiles to a 

higher price level. The location at the t\RICT(Korea Research 

Institute of Chemical Technology) in Daejeon was considered 

to be appropriate since it is situated in the most important 

dyeing and finishing industrial area( Seoul/Daegu). Lists of 

equipment needed for establishing a dyeing and finishing center 

at KRICT were compiled by Dr. Ahmed Hassan(l7 March 1986, 

ref. ROK-82-027.3 and ROK-82-027.5) and Gert Sremhorst(see the 

reference of his report above). 

The purpose of the project DP/ROK/32/027/11-52/31.7.B. 

subject this report, is to assist and guide the development 

of the Korean textile industry through the introduction of 

advanced production methods with the objective of i~proving 

the quality and competitive position of Korea's textiles and 
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increasi~g textile exports. 

The author concluded after his fi=st visit(Report 

DP/IDISER.A/703,22 May 1986) that t~e dyeing and fi~ishing 

industry in Korea has technical problems it is a not equi?ped 

to solve withou~ outside technical assistance. The exis~i~g 

infrastruct~re cf textile institutes and testing laboratories 

is apparently inadequate for solving all of the technical 

?roblems and providing sufficient tectnical assistance in t~e 

dyeing and finishing sector. 

The Textile Technology Promotion Institute in Daegu does 

not conduct research and development in ~he dyeing and 

:inishing sector. 

Although a substantial growth of the Korea's texti~e 

industry is unlikely in the near futJre, techn~cal assistance 

to the dyeing and finishing industry, especially to the smaller 

companies, is essential for staying competitive and maintaining 

the existing market share and increasing the value of textile 

exports. 

The planned Dyeing and Finishing Research Center of the 

Korea Research Institute of Chemical Technolcgy(KRICT) at 

Oaejeon has a ?rac~ical and useful ?Urpose. With ?roper 

equipment and sufficiently trained ~anpower che Center can 

become an important asset of the Xorea's ~extile ir.dust=y. 

The Dyei~g and Finishing Research Center ~t KRICT will 

need intensive cechnical input f~om the outside, mainly from 

experts of UN!DO, to expedite its development into a vital 
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and effective technical research and development suppor~ 

organization for the dyeing and finishing industry. 

The author recommended{Repor~ DP/ID/SE:rt.A/703, 22 May 

1986) that 

- rl Dyei~g and Finishing Research Center, at the KRIC~ 

Institu~e in Daejeon, should be established, as ?lanned 

- The recommended equipment and instruments should be 

purchased as soon as possible. 

- The Center should be provided with suitable labo~atory 

rooms, one of these climate controlled. 

- Training of the technical staff for the Center should 

star~ as soon as equipment is available. For tra1ni~g 

abroad, dye manufacturers supplying t~e Korean textile 

industry with dyes should be approached. 

The Tex~ile Technology Promotion Institate in Daegu and 

the textile mills in Korea should also the be utilized 

fer craining purposes. 

- Intensive input by UNIDO consultants will be needed to 

develop the technical expertise of the staff assigned 

to the Center. 

- The new Center should be primarily a research and 

development facility with the objective of providing 

technical support to the dyeing and finishing industry. 

aoutine tescing and quality control of dyes and finishing 

agents should remain the responsibility of the producers 

and existing testing institutes. 

- The Center should provide the dyeing and finishing 

indust~y with test ~ethods for quality control. 
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- The Cer.ter should f~nc~ion as a ~echr.ical i~for~ation 

source for the dyeing and =inishing industry a~d review 

regularly tec~r.ical development and international trends 

of textile in~ustries. 

The Center should assist the dye ?reducers ln maintaining 

consistent dye quality by develo?ing standardization 

;rocedures, if needed, and test ~ethods. 

The Center should assist the dyeing industry in developing 

dyeing 9rocesses to improve dye utilization and the 

quality of dyeings, with the desired shade and fastness 

properties. For this ~urpose the Center should have the 

needed technical know-how and skills in color ~easurement, 

color matching and dye in fiber analysis. 

- The Center should become thoroughly familiar with finishing 

ter.hnology, in order to recommend finishin~ agents to 

the finishing industry and develop processes for the 

application of finishes. The Center should per:or~ 

analysis of finishing agents and finishes on fabric. 
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2. Eq~i?ment 

The purchase of equipment for the Center was suggested 

in the Project Document and listed in reports by Gert 

Bremhorst and Ahmed Assan. Some of the equipment was ordered, 

but the needs of equipment changed somewhat as a ~esult of 

redefining ar.d pinpointing the objectives of the Center. 

Limitations of funds necessitated setting priorities for 

purchasing equipment. The equipme~t listed in the ?revious 

report of the author (DP/ID/SER.A/703, 22 May 1986) was 

considered to be the bare minimum needed for the Center to 

function. 

The planned purchases have been made and the equipment 

listed in Table I is now available at the Dyeing and 

Finishing Center, with the exception of ~he Launder-0-meter 

dyeing unit and the lightfastness tester, both ordered from 

the Atlas Electric Co., the electrical resistance tester 

and softness-stiffness tester,which just have arrived in Korea. 

The equipiment purchased with UNIDO f~nds is listed in 

Table II. The AHIBA Turbocolor dyeing apparatus was 

purchased with Korea Government funds because of a shortage 

of UNIDO funds. For the same reason, a Roaches ?adder was 

purchased instead of the more expensive Mathis ~odel HP 

padder recommended, although the rollers of the Roaches 

padder are not as resistant to solvents a~d chemicals as 

those of the Mathis padder. 
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Plans to purchase additional equipment in the near 

future, probably by Korean funds, include an AHIBA Texomat 

dyeing apparatus for exhaust dyeing of piece goods, 

permitting visual observation of ~he dyeing ?rocess, and 

a printing apparatus. 

The laboratory does not have equipment for cont=olied 

drying of fabrics dyed in a laboratory. The purchase of 

a home appliance type electric dryer has been recommended 

and is being considered(Korean funds). 

The construction work to provide laboratory space for 

the new equipment has just been completed and installation 

of the equipment will follow. The practical value of the 

new equipment in use will depend largely on the know-how 

of the personnel operating the equipment and the effective 

placement of the equipment in the laboratory. At the 

present, the personnel of the Center is not adequately 

trained and the Center will depend on s~art up instruction 

provided by the manufacturers and additional t=aining by 

UNIDO consultants. A follow up of the training program, to 

assure effective and troublefree operation of the equipment 

and high quality results, is essent~al. 
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3. Laboratory Facilities at KRICT 

The new Dyeing and Finishing Research Center at KRICT 

has to be competent and efficient in solving technical 

problems of the textile dyeing and finishing industry and 

providing the technical support needed. 

Hence suitable laboratory facilities are needc! for housing 

the equipment in a proper environment. 

The author recommended (DP/ID/SER.A/703) that the 

dyeing and finishing laboratory for research and development 

should consist of four sections which are not quite 

compatible and are better kept as separate areas: 

- Dye "kitchen" for preparing dyebaths and formulations 

of finishes. A laboratory cabinet assembly with 

storage facilities, equipped with stirring hotplates, 

balances, and a sink with distilled water and process 

water faucets. A small fume hood with a cup sink 

would be useful. 

- Area for applying dyes or finishes, including storage 

facilities for fabrics and table or cabinet for sorting 

and labeling dyeings. The dry,t and steamer should be 

ventilated to the outside. 

- A room for evaluation dyeings and finished fabrics. 

This room 3hould have facilities for controlling 

temperature and humidity and tables or cabinets 

laboratory benches for the equipment and storage. 

- An analytical laboratory for analyzing dyes, decermining 

dyes in solution or in fibers and for analyzing finishes 

on fibers. A fume hood is mandatory for chemical 

analysis. 
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The su?port of the ?roject by the management of KRICT 

has been substantial. In spite of the very obvious shortage 

of laboratory space at the Institute, two large labo~atory 

rooms, total area of 160m2 , have been added the Dyeing and 

Finishing Center and remodeled accordingly. One of the 

rooms is to be used for dye application. The other room, 

with a constant humidity control, will house the color 

measurement system, an infrared(FTIR) spectrograph and 

various testing equipment. However, the total area fell 
2 

short of the recommended laboratory area of 290m . 

Although sufficient space is available for installing the 

equipment purchased, the compatibility of equipment is a 

?roblem. For example, equipment which generates heat and 

steam interferes with test equipment requiring a constant 

environment. Consequently, the available space is not 

adequate for functional group~ng of the equipment in accord 

with the effective sequence of dyeing operations. Clearly, 

the situation is far from ideal. However, KRICT is consider-

ing to constract a new building which would provide ample 

space for the Dyeing and Finishing Research Center. 
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4. Training Program 

Training of the ne• Dyeing and Finishing Research Center 

personnel, was envisaged by UNDP exper~s, fellowships for 

training abroad, and study tours for the research staf=. 

In acccrd with the UNIDO training program training tours 

of the staf= members of the Dyeing Finishing Research Center, 

Young-Suk Kim, Jung-Hwan Mo, and Hee-Moon Park, visited in 

U.S.A. the Applied Color System Inc.(Cclor Meas~rement), 

Analect Instruments (FTIR spectroscopy), Gaston Country 

Dyeing Machine Co (Dyeing Machinery), Sandoz Chemical Co 

(dyes and chemicals), ICI (dyes and che.~icals) and the North 

Carolina Vocational Textile School. A staff reember, 

Jongil Shin spent six weeks at the Shirley Institute in G.K 

and 3 weeks ~ith by Ciba-Geigy in Switzerland. The general 

comments of the participants were that the training was very 

useful, but the time was too short for accumulating in-depth 

knowledge. The training encompassed mainly practical aspects 

of dye application and testing, and (the U.S.A. tour} operation 

of instruments for coloristic measurements and FTIR spec~ro­

scopy. 

To provide a more comprehensive overview of dyeing and 

finishing theory and technology, the author presented a 

lecture ?rogram on the fundame~al theory of dyeing, the 

properties and use of dyes, dyeing machinery and ?rocesses, 
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and the theory and practical aspec~s of dye~ng polyester, 

;olyamide, ac=ylic, and cotton =ibers. Lect:rres .ere 

?resented also on finishing with rerellent, durable pr~ss 

and scil release finishes. The lec~ure- •,rere translated to 

Korean ay Dr. Oh, sentence by sentence. Discussion periods 

followi~g each lecture showed a lively interest in the 

lecture program. 

Undoubtedly, more teaching and training is needed. 

On site start U? instruction for operating new equipment 

will be provided by the manufacturers. 

In addition to learning the techniques needed to operate 

instruments, the staff of the Center has to become efficient 

in utilizing the new equipment for identifying and solving 

technical ?roblems the Korea textile industry may have. 

The involvement of outside consultants will be essential 

uncil the Dyeing and Finishing Research Center has become 

self sufficient in formulating and developing technology 

needed to support Korean textile industry. 
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Table I. Equi?ment at the Dyeing and Finishing Research 
Center 

Dye "Kitchen" 

Electronic balance - 160g =ange 

Electronic balance - 160Qg range 

?i?etters, 1 to S ~L capacity, with disposable ti?S 

Stirring hot?lates 

Apclication Area 

2-bowl laboratory padder(Roaches Model BVAP-350) 

Laboratory steaming, curing and heat setting unit 
(Mathis Model CHE) 
Hiqh temperature dyeing unit(Launder-0-meter., model 
L-Pl, Dyeing System, Atlas Elect=ic Co) 

Dyeing apparatus for ex~aust dyeing, adaptable to cone 
dyeing, microprocessor concrolled(Ahiba Turbocolor) 

~valuation of Dyeings(Climate controlled "dry~ area). 

Color measure.~ent system for color matching and color 
di!!erence measurement, compucer controlled, Applied 
Color System, Model 3100 

Color assessment cabinet 

Microtome for cutting c:oss-sections of dyeings 

~icroscope, equipped wi~h a 35mm canera 

Crock(=~bbing) fastness tester 

Crease recovery tester 

Abrasion tester 

Light!astness tester(Atlas Xenocest 450 LF), has been 
ordered. 
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Scorch tester for testing fastness of dyeinq to heat 
(sublimation and shade change) 

~ensile strength tester 

Softness-stiffness tester 

Ep~endorf repeater pipe:, with 2.5 mL combiti?, for 
oily soil application(Fisher Scienti=ic Co). 

Test equipment for oil repellency testing 

wacer repellency test equipment, spray type, AATCC 
specifications 

Equi~ment for Dye and Finish Analyses 

Constant temperature heating bath, temperature range 
from ambient to iso0 c, with a rack for holding extraction 
flasks{Silicone oil used as the heating medium needs to 
be ordered). 

aefrigerator 

Centrifuge, IEC Clinical Model 

?lammability tester 

Scanning electron microscope 

Equipment for elemental analysis: C,H,~,S,Cl,Br,P,F 
(if water/oil repellent finishes are analyzed), alkal~ 
metals, alkaline earth metals, Fe, Al, Also in trace 
quantities. 

Gas chromatograph 

High ?er:ormance liquid chromatograph(HPLC}, with ion 
chromacography capabili~y 

Equi?ment for acid/base and redox titrat1ons manual or 
automatic 

Spec~rophotometer, GV/visible spectral range 

I~frared spectrophotometer(F~IR), ~nalec~ 
~odel FX 6160 
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Nuclear magnetic resonance(NMR) spectrograph 

Ma~s spectrometer(GC/MSl 

Thin layer .-:hromatography equic:iment 

A die, about 12mm diameter, and a plastic covered 
block, for cutting disks from dyed fabrics for 
analysis 
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Table II. Equi?merrt Purchased with UNIDO Funds 

Padder, 2 3owl Swivel Model BVAP-350, Roaches Eng~neering 
Ltd., was ~urchased instead of the recommend Mathis Model 
HF to reduce cost. 

Steamer. ~odel Mathis DHE 

Launder-o-meter L-Pl Dyeing System(Atlas Electric Co, 
USA). 

Color evaluation cabinet,(Macbeth Division, Kollmorgen 
Corp., USA) 

Lightfastness tester, Atlas Weather-o-meter, Model 25-18-WT 
(Atlas Electric Co, USA). 

Crock(rubbing) fastness tester(Tokyo Testing Machine MFG, 
Co, Ltd). 

Crease recovery tester(Tokyo Testing Machine MFG, Co, Ltd) 

Abrasion fastness tester(Shirley Developments Ltd, 
Manchester, England) 

Scorch(thermo)fastness tester{Tokyo Testing Machine MFG Co, 
Ltd) 

Perspiration fastness tester(James H. Hal & Co, Ltd, 
Halifax, England) 

Flammability tester, Custom Scientific Instroments, Inc. 
Model CS-186 

Electrical resistance tester, Custom Scientific Instruments, 
Inc. Model CS-51 

Wate~ repellency(spray) tester(James H. Hal & Co, Ltd. 
Halifax England) 

Infrared(FTIR) spectrograp~, Ana!ect I~struments, Model 
FX-6160 

Sof tness-s~if fn3ss tester 

The AHTBA Turbocolor dyeing apparatus was purchased 

with Korea Government funds, in view of shortage of UNIDO 

funds. 




