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INTROOO'CTICll 

.::i:.n:::e ea:-ly si:C'~ies, SJ?lthetic ::.ore induztrJ '.'12.:3 ~own up ra;>idly 
:...n :'·..i:-key. ?o~ a long ti.::le conventional natu..-el fio:-es were used in -;;exti2..e 
industry. In the mid of the fifties, r&¥on, the cellulosic fibre appeared. 
3venthough its rmr material had been wood and cotton cellulose, this was 
the first syi.tbetic fibre in our danestic market. It was called "Artificial 
Silk''. 

In sixties, the synthetic fibre which was produced fran petrochemical 
raw :::iaterials was begun to be used in textile industry and each year the 
synthetic fibre usage has increased. 

Bawad~s, textile products takes an important place in Turkey's 
export potential. It means that the synthetic fibre industry will keep 
its iJ:lportancJ in thP. future. 

SYNTHETIC :FIBRES 

In the synthetic fibre industry of Turkey there are mainly for different 
kind of fibres use. 

They are; 

a) Cellulosic fibre, 

b) Polymide fibre, 

c) Acr/lic ~ibre, 

d) Polyester fibre, 

CELLU'LOO IC '"! IBRE 

;~ellulosic fibre is practically different from other synthetic fibres. 
~he -:-a111 material whicil is used for producing fibre i.s cellulose. As it is 
known cellulose is obtained naturally. Also cellulose itself can 1 t be used 
as fi.bre. Sane chemical reactions take place for in producing fibre. This 
:::ellalosic fibre is called artificial silk :.n danestic appliance. 

S;.Derbank, the state company owned a cellulosic fiber plant. After 
extensions the capaci t"/ of this plant is approxiametely 6000 tons/year. 

oc. cellulose, the ra material is imported mainl:r from Finland and 
Sweden. 
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The reacUon or an alkali cellulose w1 t.h cerbon disulfide to !orm 
cellulose xanthate (the cellulose monoester or unstable di thiocarbonic 
acid, H

2
coo

2
) forms the basis of the rl.scose process industry. 

Chemically, the reaction is a heterogeneous esterification of the 
hjdroxyl groups of an alkdli cellulose by carbon disulfide in vapor forni. 
:'~e resulting :canthate will dissolve sooo~hly in dilute alkali to :arm 
a viscose s?inning solution of guod filterab~lity. Viscose in turn, yields 
:-egenerated cellulose fi.b!'es into c..1 acid coagulating and regenerating oath. 

The product rqon fibre is called cCJJlllO•ly "artificial silk'' in our 
cotm.try. Raym fibres is mi.""<ed to a sane degx-ee with natural fibres in 
textile industry. 

POLY .A:.U DE P IBRES 

Polyanide type of s:rnthetic fibres are oroduced wholly by private 
cocpanies. 

?ilament Sentet!.k A.O. owned a Nylon 6,6 fibre plant. It's capacity 
is appr-oxiame-:ely 5000 tons/year. By 1985 the !_>lant's capacit"/ will in::rea.se 
to 15000 tons/year. The company uses Zimmer licence. 

?or produ::ing Nylon 6,6 , the raw material. is i.J:lported, because there is 
no domestic production. 

Polyamides of this kind are widely used as textile fibers for wearing 
ap~arel, as cord for reinforcement of heavy-duty tires. 

SI? A~, IliSA and TEKSTIPLIK private companies involve with the production 
o-: Uylon 6 or polycaprolactac. 

Si!'~ h;i.c; 10000 tons/year production ca9aci ty, Ins a has 6000 tons/year 
and Teks-:iplik ~o. has 4000 tons/year production ::apacity. 

There are several satisfactor'J cCllllllercial ways to produce pol.ycaprolacta::i. 
(Nylon 6). In one oethod, £- aninocapronic acid is used as catalyst. :Jolten 
capro1ac5am with 1-5 percent catalyst is heated at atmospheric pressure at 
24~280 c for 6-8 nours. In another method an aqueous solution o~ caprolactam 
is heated under pressure in an autoclave. Ne catalyst is ll.!led 3ince scoe 
hydrolys takes place to produce aminocapronic acid. 

One method makes use of ::Ukali-metal catalyst tmder an.'1ydrous condi tior.s. 
:.iol ten caprolactam polymerizes ver; ::-apidly in the prese.'lce of sodiuc or 
lithiu.:i ~atalJst. 

Poly::aprolacta::i (melting point 215 °~) is mel~ spun into !'ilaments. 
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For producing Nylon 6, caprolactam is used as rmr material. In Turkey 
caprolactam is produced by Petlcim Petrochemical Co. Petld.m is a State Ccmpaoy. 
Petkim has t,ro ccmplexes. One is located in Ya.rimca/Iocaeli and another is 
in Aliaga/Izmir. 

In Yarimca comple::, ~e:-e i3 a -:a:.:irolac~ao plants grou:i. ':'hi3 g:-oup 
-:ons~3ts 5 1if~erent ?l::!ll.~3. ~he ~a9rolactam ~roduction capaci'ty i~ 
25000 tons/year. The licences of these 5 plants are belong to Inventa 3iJ.s 
and Ube. These 5 plants are as follows; 

a) Cyclohexa:ne plant, 

b) CyclQhexanone plant, 

c) Oleum,lso2 plant, 

d) Caprolactam plan+., 

e) (HH
4

)
2
so

4 
plant, 

The raJR ;iiaterials :·or this process benzene, ammonia, elementel sulphure 
and napi~ta. All these raw ::iaterials are supplied danesticalJ..:r. 

In cyclohexane plant, naphta is used for producing H2 and CG2 • In this 
plant benzene has converted to cyclohexane by Lydrogenation in the presence 
of !Tickel catalyst. 

Cyclohexane b oxidised by air directly after sane reaction stages, and 
cyclohexanone is produced. 

Lactam plant has di:fferent uni ts. Ar.ioonia, S02 and cyclohexanone 
used in chemical reactions ft.::- producing lactam. so

2 
is supplied from 

Oleum/S0
2 

plant. Por producing so
2

, elementel sulphure is bu.mad. The 
product, caprolactam i~ filled to polyethylene bags as flakes. 

are 

final 

(NH4 )~so4 solution which is derived frcm lactam plant is sent to (NH
4

)
2
so

4 
plant. 7fi tfi a vaporisation !>rocess concen+:rated (NH

4
)
2
so

4 
is ?roduced and 

sold as fertilizer. 

Year 

Tons 

Production of caprolacta:n monOD:er is as follows, 

1976 1977 

5278 14479 

1978 

13216 

1979 

16448 

1980 

14886 

1981 

14433 

1982 1983 

18991 9414 

1984 

8952 

In textile industrJ 50 per cent of Nylon 6 is used for ?!"oduci.ng :::uss 
n;rlon. A!ter te4turizing ?recess N:rlon 6 is converted to ::iU&s eylon. Uuss nylon 
is used especialy for manufacturing of sow and sto.::kings. N;rlcm 6 fibre 
is also used for manu!'ac";Uring clothingR, carpet and blankL.ts. 
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ACRYLIC FI:BRra 

Acrylic fibre production is achieved by two private companies. AKSA 
and Yal.ova Akrilik A.~. 

~he :::-art material AC?J polj'tlerised by various te;~ques. AC!l :s a 3table 
:ciononer e:::hibi ting l:i t1;le tendency ~o\·rard ~urely t~:e:::":Jal i)oline:::-ization, :mt 
it can be polymerized readily using catalysts or va..-i.ous types of radiation. 
Peroxides have been used to initiate the free radical polymerization of 
acrylonitrile. 

Acrylic fibers are spun fran solvents, either oy direct evaporation or 
by use of a co~ating bath. Principal. uses are in suits ar .. ..1 other woven 
fabrics, in jersey knit goods, in sweaters and in blankets. Acrylic have 
outstanding resistance to sunlight, insects, and che:nicals. They have high 
st:i.ck:i.ng temparatures, wann feel, good dimensional stability, and low moisture 
absorbtion. They can be used alone, as in sweaters, but are often blended 
wi~h wool or with rayon. 

Jecause there is no dome!';~ic ACU production yet, the 'Nhole .A'~r 1enand 
i3 inported • 

.A:<SA mid Yalova Akrilik A.~. has started-up their plan"ts in :.:.2.l ::e•renties. 
ACTi consUl!lption =~=-~ producing acrylic fibre of bath ?lants are as :ollcvrs. 

1976 28000 tons 

1977 38000 " 
1980 44000 " 
1984 57000 " 

82000 tons of demand would be ex:;iected in the 7ear 1987. 

In Petki!J Ali~a/iznir Coo!?le:i:: a new ACU pl3ll-; 11ill he on s~rc<Jr.J vcr-J 
soon.It has 70000 tons/year ca;;aci t:r. A.CU will be :;:::-oduced oy Sott:.o !)rocess. 
?ropylene and amionia are oxidised oy air in the presence of catal:fs-;. Thls 
reaction is called acmo:c.idation. 

Raw materials, propylene and 81!l!Ilonia will be su,plied dooes'ti~ally. 

Turkey's ACN demand prediction is as foll0V1~, 

1986 79300 tons 

1987 87700 " 
1988 96500 " 
1989 105700 " 
1990 115400 " 
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Polyester fibre can be produced fran dimethylterephatlate and pure 
terepht&lic acid. Because there were sa:ie technological difficulties for 
producing ?TA, IJ.IT is seemed prefferable raw material in textile industry. 
~ut in 12.S~ 10 - 15 years, new develoµnents were obtained in production 
~e:::~olog,:: ?f ?TA, and i ~ iad. '.'Ion :. "':::> ).!..~.::e C?S a. :::?31 ::i.aterial for ~:-'11-:i1e-:;i. ~ 

":... ::-e indus :::y. 

In Aliaga Petrochemical complex a new pure terephtalic acid plant will 
be an strean soon. 

It has 70000 tC11S/;rear capacity and .Aliloco licence is chosen for this 
plan ta 

P.x;ylene-is used as r8" material for Amoco process. P.xylene is 
ox::i.d.ised to terephtalic acid directly in the presence of BaBr. Cobalt and 
~.!anganase acetates are used as catalysts for the reaction. 

SANCAK Till is a private company that uses TPA for producing polyester 
fib?-e.Dinethylterephatlate is the most :'..nportant raw oaterial for producing 
polyester :ibre. 

!J.rr is produc:?d by a private company SASA. After its extention, S.ASA 
has 120000 ->;.ons/year capacl ty. !J.tT is produced by Dynami t Nobel process. 

The feed fo1· the process, p.:cylene is imported, but verJ soon in :?etki= 
Ali.~~a Conplex P .xylene will be produced fran arocatic extraction plant. 

?.xylene, in the presence of heavy metal catalysts oxidised by air to 
?.toluic acid and mononethylterephtalat. Then these acids oxidised to 
P ·=ethyl toluate and IlrT. 

Il!T ?olycondazJsated and polyester fibre is produced. 

SASA, also has synthetic fibre facilities. Its capacity is approrianetel: 
eocoo tans/year and Dupcmt process is used. 

II.IT consumption figures are as follows. 

Yea..-s 

~osumpt~on 

1976 

42781 

,_977 

531.27 

1978 

59232 

1979 1980 

66195 69796 

1981 

79689 

1982 

89855 

Both II.IT and TPA originated synthetic fiores have a big !)otential 
in da:iestic ~arket and for export. 




