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o!' ?!·oc-cssin~ OHs for c:ic:~.ic'.11 :?ibres Fnbrication n...Y?d Anplicn.t fon .. 

ex;;e::-t. Prof. f'r, ~hi.tannl,e. the second pnrt of the ?!'i.ssion bcinc 

co:·-:'J et~d 'h:r !'r. T. Ki:i.riyone bet....-cen 19 Aur:ust nnd 3 October 19S3. 

':"he r~i ssinn took ;-i1 ;ice nt U:e request o~ the P.or.:ar..in.n Goverl"!:-:'ent for 

asdst::i.:1ce from tte l'.nited ;;:ttio:1s Industrial DevelOi)!:ent Ort:!'miz·e.tion 

l) Pr~hhlct fo:: o~ finishi n;': produc-ts for cr.emicRl fibres fabricntion 

2} Product io:i of 'F'roces!>i !'lf". Oils ~i::t their formulntion for 
C~.P:-:icnJ. ff ·c~eS !"°rt~;:~-i C:!.t i 0~. 

'f!':c exDert ·s duties consisted of t'he follmrinr. r~A.in objective: 

!far.e Jy. the i!'.rirovc:-:ent of processinr, oils for· each cheMical fi brc, 

processinr: oils forr.:alation and synthesis technolor.r of surfactants 

containinr; ir.:!;ortant cor:;ionents for proccssinc; oils fabricP.tion, 

tof:ether ·\..'ith do:~.estic ch~r.ic~ls de:iendine; upon v.vai lability. 

UnfortW",ately, at the present tine, the objectives of this project have 

not been cor:pletely accomplished. Cne of the main reasons for this 

stems from tl:e !'act that there is not enour:h kno.,,.ledr:e in physico-

chci~iic::i.l behaviour of surfa~e active ar,ents and processing oils. I 

ctront:l:r recor.:!'lend to u:u:co that this project should continue further in 

the future. 
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I N ,.., ~ 0 D TJ C 'l' 1 0 r: 

I received job descriptions for posts SI/R0:.~/52/802/11-51/32 .l.li 

and SI/RO'.·i/S2/S'J2 /11-53/32 .J. :r co;1cerning "Production and Forr:mlation 

of processinf oils for chemical fibres fabrication and application'', 

and also reviewed !~r. t,.;atanabe 's ter!'linal report. 

i!r. Watanabe had r.w.r.y pro bl~rr.s concerninc; process inc oils. At the 

bet;inninr, of my mission I was fortunate in having the assistance of 

r-:s. Shoichi Shimizu to consult nnd vork tocether on the project 

activities bet.weer.. 18 Aut:ust and 1 Septer.iber 1983. We visited 

acqlic and polyamide rlants in Savinesti. Several books (Properties 

application~ ar.d analytical r:'.ethods of surfactnnts) and docW'.'.ents 

referrinr; to test int; eq_uip::!ent for the textile industry were ci vcn to 

the Central Personnel. 

A larr,e e.n:ouut of time was spent giving advice and ans•:crinc; spcci fie 

questions and problems concernin~ processinr, oils. A visit vas made to 

Iasi (polyester fibres and yarns) lasting t:r.ree days, ..-here personnel 

questions were ans.,,.ercd and recom.':lendaticns ci ven. 

On 5 September intensive discussions were held with polyamide specialists 

and Kao's various polya.mide finishinG oils were tested in their plant 

(cord and textured yarnsJ. The test result was a total success. 

I 
I 
I 
I 

~- I 



H0tYecn 13 f.eptember to 30 Septer.:be1· intensive discussions ,,..ere 

held "'ith acrylic specialists concerning the follovinc:; systematic 

analytical methods of prc~essine oils, application of a'lalytical data 

on for1nulation of processine; oils, synthetic r.:ethods of some important 

surface active a£ents (nonionics, anionics, cationics and ar.:?hoterics); 

selection of ~.urface nctive ac;ents and rav materials existing in Rol:lania 

accordinh to the list t;iven by the P'.:l:r.aninns, a.'ld also rencral ir.r;>0rtant 

physico-che::iical pheno:::ena ret;arding formulation of processing oils 

in ffiY specific field. 

Durinr, discussions with Dr. Sandescu, we tried to test a sa~ple (1 kr,) 

of :rrocessint; oil from l·'.ATJU:·!CTO SEIYAr:U YASEI CO. The test result 

w~s also fairly ~ood. ~c discussed this sample and the evaluated test 

result fro~ a theoretical point of view. 
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l. All the technical and laboratory starr I "'et have good chemical 

knowled;:e but I regret to say they do not possess enough knovtedr.e 

concerninc processing oils forr.iulation. They do realise, hovever, 

the ir.irort;~nce of processing oils in order to smoott the operaUon 

of synthetic t'ibre production process. 

2. I also found that dm,e ot i c s urfnct ant products (including formul n ted 

11roducts) \.'ere liriited only to n~in surfactants (ex. polyoxythylernted 

fatty acids and nonylphenol, sodiu.~ alkylbenzensulfonate sodium 

alkylsuJfate, alkyln!!;iht!:alenst;li'onate, sulfated oil etc.). 

3. In snitc or atove conditions, ca~h synthetic plant orerates foirly 

e.fficientl~,., but if the Ro::anians ;.ri::;h to i!:!prove the present 

processing oils, it 'Will be necessar.r to obtain a higher level of 

technoloi;y, physico-cherical theory and properties or surface •cthe 

aGents, ra'W ~aterials of each processinr oil. 

~L:-
4. It appears to me that the library or reseorch department does not 

contain enour;h becks and Journals, such as monthly publications 

concerning oil chemistry, colloid science, surface chcn:istry 

(ineludinr, Phl3ico-chcmical Pro1>erties), and analYtical chemistry or 

surfactants etc., expecially the english editions. 

5. Possibly, the Romanian fibre producer does not possess enough testine 

equipment and analytioal instrw,ents in comparison to the Japanese 

fibre and processinc oil maker. 



G. Tak.inf> into account the aforementioned cor..r:ents nnd the knovled...;e 
required in the _!)rocessine oil field, I feel it vas impcssilile over 
the short period (seven weeks) for me to assist P.nd rn'l.te improve:i:ents 
in the oil proccssinc;. In my opinion the mission should have taken 
place over a lon{'er period (at least ·7-10 i.;eeks). 
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General Recorc::endations ·------------------

1. The first step in the resenrch laboratory should be to train an 
cnrinecr "1.'ho !:~ts a thorour,h understanding o!' colloid-science, 
surface activity, preparation and forraulation of processinr, oils 
und surfnce c.cti ve ar,cnts arplication for dyeinr, auxiliaries. 

In one or t\.:o ::ears the s?ecialist ¥ill have gained sufficient 
knowledr:e to cover the field of processing oils ar.d dye inc; auxiliaries. 

2. Care should be taken concerning the ca•.ise a..'1::l dissntisfaction and the 
technical uro[":-a!".'.:~.e d'Jwnstrea1:1 (e.g. textile !:'.ill, spinninc ::t:ill, 
dyeinr r::ill, se...-inc plnr.ts and us ace) nnd also to ir.irirove production 
techniques, :!e\f quality ched:inr, ~et hods or syster..s related to 
proccssinc oil p·obler.:.s and rood. technical ccr.trol r::ust be t:cpt b:r 
plnnt encineers (or pla.-:t group) in order to ir.prove process inc; oils. 

3. In order to achieve the object of the second point, the research 
l:i.torator:: :-.·..ist have enouc:h testing /n.r.al:rtical c~uipr.-J:mt and r.:easurint.~ 
F.:ctr:od:. ~;·,_·~.ely, the su:1ervisor r:;ust tru:c decisions re["'.lr~!inc test 
itc:::s n.nJ fr.·~ir testb.c r:et!-.od.s (e.t;. us, uC., ~:tatic voltare, control 
:~.et'.:o:l deter;~,i::::tion o~ e::.·..ilsion co:1centratio:i, stabilit:,·, ~,;;, 

ter::;ieraturc etc.). A.lso he (she) has to revise the::: according to :;)ror,ress 
in this field. 

11. It is ir..:;iorta!"lt that ne·.- receipt tests be car!"ied out usinG the prorcr 
mcasure~ents ~nd good apparatus with accur~te scientific data nnd locicn.l 
thinkinr,. 

5. As a prelir".inary step s~hesis introduction a:i:i f-!"od.ucticn of fr.pcrtant 
surfactants would te a eoo:i way to obtain better quality of processinr; 
oil forrrulation. It should not te forcotten t:;~t parallel ~:ction should 
be i::-,pler.:entcd, namely, traininG of a physi co-chc:?".ical and analyt.ical 
expert in th0 scope of processin~ oil formulation. 

6. In order to acctL~ulate and increase the technical reference o~ the Central 
Rer,earch La'uoratorJ F.nt:lish editions should be obtained, such ns, 
technical and acadenic Journals, books regardi~e oil chemistry, colloidal 
science, surfaceactive ae;ents, lubricating theory, analytical chemistry 
etc.). 



7. As n person1l co~clusion, it is i~possibJe to seek an early 
solution to the proces~~in.::; oil problen in t:ie Romaninn synthetic 
product ion industry, due to U:e followinc points; 

a) '11le specialists do r.ot possess cnoug.11 kncn.:ledr,e of surfaceacti ve 
ae;ents and their physico-chei:-.icnl properties, which is necessary 
for processing oil forr.mlation. 

b) Experts cannot easily select desirable raw materials (mainly as 
lubricants) and su!·:':ice active ncents (as er:1ulsifiers, lubricants 
and antistatic acents) for processing oils in Romania. 

c) For inst~mce, proper processinr oils most definitely require a 
delicate balance \.:ith rec;ard to fibre/fibre (Fi/Fi) friction 
coefficient (u) from dyn~~ic stare (ud), static sta~e (us) also 
fiure/r.uiC.e Y:i/G ud, us, G; t;uide=cerru:iics, metal etc .• fibre/rubber 
Fi/Rud, i;s. P.=ce:ierally = synthetic ruuber rollers Fi/Rud, us, 
a.ntist:i.tic properties, OPU (oil pick uri on fibre), spinninc; speeds, 
surface stru~ture, shape, lencth of synthetic fibre, reaction. tyre 
of synthetic fibre c~1err.icr:.l structure, ~TJiforr: coverar;e o!' processint; 
oil film on fibre, untirust properties to ::-;etal, antis1,..·cllinc; 
properties to rubber roller, heut stability of processing oils for 
synthetic fibre and spinninc process etc. 

d) f..s mentior-.ed previously ( 3) the balance of these factors does not 
hnve the sn~e require~ent for the whole textile process. 

For instc.nce, the dra:,....fop; process requires rclativel:; low l'i/Fi ud, 
us a:J.d cooJ wettinr,, s~,reudbr; !'orce on tte !"ibre nnd bou.'1,fary 
lubric:i.t;r, nlso fairly rood r .. ntis~ntic pro.rerties. Cardine and 
sliver ;irocesses req,;i::-e low Fi/F'i u and Fi/:! u end excellent hir:h 
antistatic properties. In contrast, the :rarn spinninr, process requires 
high Fi/Fi us, hi[!". n."ltista.tic prorerties and cood adhedve force 
intcrfi1>res with hydrodyna.':lic lubricity. 

Taking into account the afore::-,entioncd ::-ea.sons it is also difficult 
to trn.."ls:~er the forr:::ilution - know-how of proccssinc; oils for en.ch 
synthetic fibre, as process inc oil formulation is one of the scic1it
ific arts, ~.nd rr.a.y be con:pn.red in complexity to perft:r-:e or cosr..etic 
art. 

8. As rny_.J:_i_!lnl~..s>~n(~.._tion: 

a.) It should be noted that if the Rorr.n.nian specialists expect further 
ir.lprove,rr:cnt of each processin[". oil, it will be necessary !'or u:;rno 
to extend the project for a ft:.rther 7-10 weekG, the fu~ds to be 
provided from the Ul!IDO budcct. 

b) Should UHIDO rr.ake a favourable decision or. this point, I would advise 
the a.ssignr.-;ent of two exiiert~ for Hor:ie.nin, one expert to be an 
analytical cheni::;t and the other expert for processing oils 
formulation (includ~ng r,oo~ experience and knowledee in surfactants 
syntheds). 



' ' -...1._ .... _ 

The a!lalytical chemist shoulrl be trnined and experienced in 
surfactants and processinr, oils. 

'l'he chemist for proccssin~ oil fonrnlatim1 must be able to test 
refer to different receipts of processine oils. usinr dm:;estic 
raw materials and surfactants. 

'i'hc next star;e of the project would be the testini; of new receipts 
of processiq; oils for each synthetic fibre on laboratory screening 

and pilot plant. 
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RECO:-::EilI1!:noNS !':"~ .~.CRYLIC FIBRES 

1. Snow, lint and ,;raping decreR.sine; 

a) A stricter !;t~mdard control r.mst be maintained of n:other emulsion 
concentration, oiling both tempern.tures, OFU on fibre and. uniform 
co\•erP-f,C, in;puri tics rerwval from oil inc bath, new emulsion 
addition c~ntrol etc. 

b) Clianr:inr; of coi:-,ponents r::ixing ratioanal nev receipt testing on 
11.1.horatory s::reenint:; and pilot plant. 

c) Aetu9.l obtair.cd test da.ta r.mst be evaluated by the Romanian 
experts from R vi de viewpoint. 

2. Recor..!'1endation for polyamidic fibres 

1;eps decreasin[ 

a) Confirmation of O?U and unifor?r. coveracc on fibre 

b) rni form strenr;th force on each filar.ent, keering as tight control as 
possible with tr.e use of ~nchines. 

c) Analysis of neps cause with scientific measurements and their data: 

from lubricity point of view 
fro:r. antistatic pro;_ierties point of view 
fror: CPU on fibre 

d) oru r.•ethod ir.1prover.-.ent 

e) Research of best forrr.u.lation for each product (tire cord, filament, 
spun yarn, wcavinc, knitting, industrial use yarn etc.). 

3. Recormnendations for polyester plant 

n) Uniform covcrac:;e on fibre must be confirr'.led by mcazurel"ient 

b) Irr.prover:ient of heat resistance prop~rties of present new oils 

Unfortunately there was not enough time to have discussions with polyesteric 
expert:;. 
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