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mha first vhase of the nrolect entitleil "Production and Forrulation
of Processing 071s for Chermical Tibres Fabrication and Anplieation
(cT/Rm /S0 /8090 /11-53/32,1,.F) . beran in 1932 with the assistance of
expert. Prof. Dr., Watanabe, the second part of the rission being

cormleted by Mr. T. Kariyone between 19 Aurust and 3 October 1993,

nhe rissinn took place at the request of the Pomanian Government for
assistance from the United Hations Industrial Daveloprent Organizetion

TIND

as cexocubine arency for UNND,
B & J

The rain oblectives of Lhe vroject are es follows:

1) Production o® finishins products for chemical fibres fatrication

2} roduction of Processines Cils and their formulation for
. ) N
i<

Tre exnert’s duties consisted of the following main objective:
Narely. the irproverent of processing oils for each chemical fibre,
processing oils formulation and synthesis technology of surfactants
containing important corponents for processing oils fabriceticn,

torether with donestic chermicals depending upon evajlability.

Unfortunately, at the present time, the objectives of this project have
not been corpletely accomplished. Cne of the main reasons for this
stems from the Tact that there is not enough knowledge in physico-
chemical behaviour of surfaze active agents and processing oils. I
strongly recommend to UiILO that this project should continue further in

the future.
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INTRODUCTIOCK

I received job descriptions for posts SI/RCM/§2/802/11-51/32.1.H
and SI/ROM/S2/502/11-53/32.1.1 coancerning "Froduction and Formulation
of processing oils for chemical fibres fabrication and application”,

and also reviewed Yr. watanabe's terminal report.

Hr. Watanabe had meny problems concerning processing oils. At the
beginning of my mission I was fortunate in having the assistence of
Ms. Shoichi Shimizu to consult anéd vork together on the project
activities betwveen 18 August and 1 September 1983. We visited
acrylic and polyemide planis in Savinesti. Several books (rroperties
application~and enalytical methods of surfactants) and documents
referring to testing eguipment for the textile industry were given to

the Central Personnel.

A large smount of time was spent giving advice and answering specific
questions and provlems concernins processing cils. A visit was made to
Iasi (polyester fibres and yarns) lesting three days, where personnel

guesticns were answered and recommendaticns given.

On 5 September intensive discussions were held with polyamicde specialists
and Kao's various polyamide finishing oils were tested in their plant

{(cord and textured yarns). The test result was a total success.




Between 13 September to.30 Septenber intensive discussions were

held with acrylic specialists concerning the following; systematic
analytical methods of prccessing oils, application of analytical data

on formulation of processing oils, synthetic methods of some important
surface active agents (nonionics, anionics, cationies and arphoterics);
selection of surface active agents and raw materials existing in Romania
according to the list given by the Pomanians, and also general important
physico-chemical phenormena regarding formulation of processing oils

in my speeific field.

During discussions with Dr. Sandescu, we tried to test a sample (I kg)
of processing oil from MATSWNICTO SEIYAKU YASET CO. The test result
wa2s also fairly good. We discussed this sample and the evaluzted test

result from a theoretical point of view.




All the technical apng laboratory staff I net have gooq chemical

knowledge but I regret to Say they do not possess enough knowledge
concerning brocessing oiis formulation. They do realise however,
the importance of brocessing oils in orger to s%ooth the operation

of synthetic fibre Production Process,

I also foung that domestie surfactant bproducts (including formulateq
Products) wvere liniteqd only to main surfactants (ex. polyoxythyleratea
fatty acigs and nonylphenol, sodiunm alkylbenzensulfonate sodium

alkylsulfate, alkjlnaphthalensulfonate, sulfated oi] ete. ).

In spite of atove conditions, each synthetic plant operates Tairly
efficiently, but if the Romanians wish to improve the dresent
Processing oils, it will be necessary to obtain g kigher level or
technology, physico—chemical theory ang brorerties or surface active

agents, raw materials of each Processing o1},

g

It appears to me that the library of research department does not
7

contain enourh beoks ang Journals, such as monthly Publicatiops

toncerning oi} chemistry, colloigd science, surface chemistry

(including physico—chemical Properties), eng analytiecal chemistry of

Possibly, the Romanian fibre Producer does not rossesgs enough testing
equipment ang analytica} instruments in comparison to the Japanese

fibre and Processing o1} naker,
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Taking into account the aforementioned comments and the knowledge
required in the processing oil field, I feel it was impossible over
the short period (seven weeks) for me to assist and make improvements
in the oil processing. In my cpinion the mission should have taken
place over a longer period (at least 7-10 weeks).
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RECOMIERDATION

General Recommendations

N

L.

The first stev in the research laberatory should bte to train an
engineer who Lins a thorough understanding of colloid-science,
surface activity, rreparation and formulaticn of processing oils
end surface active agents application for dyeing auxiliaries.

In one or two years the specialist will have gzined sufficient
knovwledge to cover the field of processing oils and dyeing auxilieries.

Care should te taken concerning the cause and dissatisfaction and the
technical vrogramme downstream (e.g. textile mill, spinning mill,
dyeing mill, sewing plants and usage) and also to irmprove preduction
techniques, nev quality checking methods or systems related to
processing 01l rroblems and good techniecal ceonirol must be rept by
plant engineers (or plant group) in order to improve processing oils.

In order to achieve the object of the second roint, the research
lateratory rust have enouch testing /analytical eguicrent and reasuring
M

terperature ete
in this field.

metrods. Lawe y, the sunervisor rust take decisions reparding test
items and tholr testing rethods (e.g. us, ué, static voliare, control
rethiod deter .11ution of enulsion coucentration, stability, i,

. Also he (she) has to revise them according to progress

It is important that new receipt tests be carried out using the progper
measurerents and good apparatus with accureste scientific data and logical
thinking.

As a prelirinary step syhesis introduction ani producticn of impcrtant
surfactants would te a good way to obtain teiter cuality of processing
oil forrulation. It should not be forgotten ihat parallel acticn should
be implemented, namely, training of a physicc-chemical and analiytical
expert in Lhe scope of processing oil formulation.

In order to accunulate and increase the technical reference of the Central
Research Laboratory fnglish editions should be obtained, such as,
technical and academic Journals, books regarding oil chemistry, colloidal
scle?ce, surfaceactive agents, 1ubr1cat1ng theory, analytlcal chemistry
etce :




a)

b)

c)

As a personal conclusion, it is impossible to seek an early
soluticn to the processing oil problem in the Romanian synthetice
production industry, due to the following points:

The specialists do not possess cnough knowledge of surfaceactive
agents and their vhysico-chemical properties, which is necessary
for processing oil formulation.

Experts cannot easily sclect desirable raw materials (mainly as
lubricants) and surface active agents (as emulsifiers, lubricants
and antistatic arents) for processing oils in Romania.

For instance, proper processing oils most definitely require a
delicate balance with regard to fibre/fibre (Fi/Fi) friction
coefficient (u) from dynamic stare (ud), static stage (us) also
fibre/puide Fi/G ud, us, G: guide=ceramics, metal etc., fibre/rubber
Fi/® ud, us. PR=generally = synthetic ruvber rollers Fi/R ud, us,
antistatic properties, OPU {oil pick up on fibre), spinning speeds,
surface structure, shape, length of synthetic fibre, reaction. type
of synthetic fibre chemiczl structure, uniforrm coverage of processing
oil film on fibre, antirust properties to metal, antiswelling
proverties to rubber roller, heat stability of processing oils for
synthetic fibre and spinning orocess ete.

As mentioned previously (3) the balance of these factors does not
have the same requirement for the whole textile process.

For instance. the drawing process requires relatively low I'i/Fi ud,

us and peod wetting, soreading force on the fibre and boundary
lubricity, zlso fairly good entistatic progrerties. Carding and

sliver processes require low Fi/Fi u and Fi/i! u end excellent high
antistatic properties. In contrast, the yarn spinning process requires
high Fi/Fi us, high antistatic properties and good adhesive force
interfibres with hydrodynamic lubricity.

Taking into account the aforementioned reasons it is elso difficult
to tranc’er the forrmulation - know-how of processing oils for each
synthetic fibre, as processing oil formuletion is one of the scieut-
ifie arts, and may ve compared in complexity to perfume or cosmetic
art.

As my final recommendation:

It should be noted that if the Romanian speccialists expect further
improvement of each processing oil, it will be necessary for UJIDO
to extend the project for a further T-10 weeks, the funds to bte
provided from the UI'IDO budget.

Should UNIDO make a favourable decision orn this point, I would advise
the assignment of two experts for Romenia, one expert to be an
analytical chemict and the other expert for processing oils
formulation (including good experience and knowledge in surfactants
synthesis).




Final recomsgndation contd..

The analytical chemist should be trained and experienced in
surfactants and processing oils

"he chemist for processing oil fo*rulatlon must be able to test
refer to different receirpts of proce591ny oils, using dorestic
raw materials and surfactants.

The next stage of the project would be the testing of new receipts
of processing oils for each synthetic fibre on laboratery screening
and pilot plant.




a)

b)

c)

Snow, lint and wraping decreasing

A stricter standard control must be maintained of mother emulsion
concentration, oiling both temperatures, OFU on fibre and uniform
coverage, impurities reroval from oiling bath, new ermulsion
addition control ete.

Changing of components mixing ratioznal new receipt testing on
latoratory screening and pilot plant.

Actual obtained test data nust be evaluated by the Romanian
experts from a wide viewpoint.

Recormendation for polyamidic fibres
lieps decreasing
Confirmation of OPU and uniform coverage on fibre

Uniform strength force on each filarment, keeping as tight control as
possible with the use of machines.

Analysis of neps cause with scientific measurements and their data:

from lubricity voint of view
from antistatic properties point of view
from CPU on fibre

OFU method improverent

Research of best formulation for each product (tire cord, filament,
spun yern, weaving, knitting, industrial use yarn ete.).

Recommendations for polyester plant
Uniform coverage on fibre must be confirmed bty measurement

Improvement of heat resistance properties of present new oils

Unfortunately there was not enough time to have discussions with polyesteric
experts. .
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