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History. The possibility of making chemical fibers from various substances (glue or
resins) was predicted as early as the 17th and 18thcenturies, but it was not until 1853 that the
Englishman Audemars first proposed the formation of endless threads from a solution of
cellulosenitrate in a mixture of ethanol and ether. IIn 1891 the French engineer H. de
Chardonnet was the first to organize the manufacture of suchthreads on an industrial scale.

Properties. Chemical fibers often have high tensile strength (up to 1,200 meganewtons
per sqg m, or 120 kilograms-force per sqg mm), highultimate elongation, good shape retention
and crease resistance, and high resistance to repeated and alternating load and to the action
oflight, moisture, mold, bacteria, chemicals, and heat.

Production. Of the large number of existing polymers, only those that consist of
flexible, long macromolecules that are linear or only slightlybranched and that have a
sufficiently high molecular weight and can melt without decomposition or dissolve in
available solvents are used inthe manufacture of chemical fibers. Such polymers are called
fiber-forming polymers. The process of producing fibers consists of thefollowing operations:
(1) preparation of the spinning solutions or melts, (2) formation of the fiber, and (3) finishing
of the formed fiber.The preparation of the spinning solutions (melts) starts with the passage of
the raw polymer into a state of viscous flow (solution or melt).Then the solution (melt) is
cleansed of mechanical impurities and air bubbles, and various additives are mixed in to
make the fibers resistantto heat and light and to give them a dull polish. The solution (melt)
thus made is fed into a spinning machine to form the fibers.The formation of the fibers
involves pressing the spinning solution (melt) through the fine holes of a spinneret into a
medium that causes thepolymer to solidify into fine fibers. The number and diameter of the
holes in a spinneret can vary depending on the intended use andthickness of the formed fiber.
In forming chemical fibers from a polymer melt (for example, polyamide fibers), cold air is
the medium used tosolidify the polymer. If the fibers are formed from a solution of a polymer
in a volatile solvent (in the case of acetate fibers), a suitablemedium is hot air, in which the
solvent evaporates(the socalled dry forming method).

Natural fibers.Among the natural fibers are distinguished fiber plant, animal and
mineral origin.

Vegetable fibers formed called stems, leaves (flax, hemp) in seeds (cotton) plants.
Their basis - cellulose. Vegetable fibers have good mechanical properties.
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Artificial fibers.The most important artificial fibers are viscose and acetate. As the
original natural polymer to form synthetic fibers are cellulose isolated from wood or cotton
fluff that stays seed after him remove the cotton fibers.

Synthetic fibers.With the development of industry created a need for new fibers that
have been mechanically strong, heat-resistant, to withstand the harsh environment. In 30 years
of XX century methods have been developed fiber-polymer synthesis, and in the 40s
produced the first synthetic fiber.
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BwMmicT HITpaTiB y pOCIMHHUX MPOAYKTaX 4YacTO MEPEBMILYE IPAaHUYHO JOMYCTHMI
piBHi. IIpy 1mpoMy BMICT HITpaTiB B OBOYax 1 (pyKTax 3aleXHUTh BiJ iX O10JOTIYHUX
ocobnuBocTei. B oBowyax HaibOinbIIa KUIBKICTh HITPATIB 3HAXOIUTHCS B 3€JeHi (MeTpyILi,
YKpOIIi, cajlaTi Ta 1H.), KOpeHemoaax (peaucii, Oypsaky, Mopksi). IlopiBHSIHO mMalio HITpaTiB
HAKOMUYYEThCS B TOMaTaxX Ta MOPKBi. MK UMM JBOMa IpylaMH OBOUiB 3aliMalOTh OTipKU Ta
KarycTta. PaHHI OBOYl BMICTSTH HITpaTiB Ouibllle, HDK Mi3HI. fIK NMpaBUiIO, KOHIEHTpAIis
HITpaTiB B TEIUVIMYHUX OBOYax Oibllla, HDXK B OBOYAX BIIKPUTOro IPyHTY. BimHocHO Mano
HITpaTiB HAKOMUYYEThCA Y GpYyKTax Ta Aromax. JocmipKeHHs TTOKa3yloTh, III0 BMICT HITPATIB
B POCJIMHHUX MPOAYKTaX PO3MOAUISETbCS HEPIBHOMIpHO. Tak, HaNMpHKIaJ, KUIbKICTh HITPaTiB
B JUCTAX TeTpymku, ykpomy Ha 50...60% Hmk4a, HIX B cTeOsax; KUIBKICTh HITPAaTiB B
BepxHiil yacTuHi MopkBH Ha 80% MeHINa, HIX Y BHYTpilIHIA. B oripkax, peauciii, HaBmakH,
NoBepxXHEBUI Imap BMICTUTH Ha 70% HITpaTiB Oiiblle, HIX BHYTPIIIHINA. AKTyaJbHUM
3aJIMIIAETHCS MMUTAHHS 3MEHIIEHHS BMICTY HITpaTiB B OBOYax 1 ()pyKTax MpH MPHUTOTYBaHHI
[UIIXOM TEXHOJIOT1YHOI KyJiHapHOi 0OpOOKH, 0COOIMBO MOPKBI SIK MOIIUPEHOTO MPOAYKTY
Xap4yyBaHHS.

Buxonsuu 13 ckazaHoro BHIIE, METOIO HAIIOTO JOCHTIKEHHSI OYyJI0 BUBYUTH BILJIUB
TEXHOJIOTIYHOT OOpOOKM HUISXOM PI3HOIO Yacy BiJBAPIOBAaHHS 1 BUMOYYBAaHHS Ha BMICT
HITpaTiB Y MOPKBI.

B pesynbraTi mpoBeACHHMX MOCHIKEHh BCTAHOBJICHO, IO 3BHUYaiiHA MPOMHUBKA i
MeXaHIYHa OYMCTKAa MOPKBU 3HIKYIOTh BMICT HITpatTiB y cepenubomy Ha 10%. IctoTHe
3MEHIICHHSI HITPATIB CIIOCTEPIra€TbCsi MPH BUMOYYBAHHI OUYHMINEHUX MPOAYKTIB. Tak, mpu
BUMOYYBaHHI TPOTATOM | TOAWMHM MOPKBH pPIBEHb HITpaTiB 3MeHIIyeThcss Ha 25-30% i
niarna3oH po301KHOCTEH 3aleKUTh Bil BUX1THOTO PiBHS iX HAKOMHUYEHHS.
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