Introduction

m \Variety of materials ranging from natural fibres,
wood and metal to synthetics.

m Fishing gears such as trawls, purse seines and
gillnets make extensive use of netting In the
process of capture and for retaining the catch.

m Superior strength properties, service life and rot
resistance, man-made synthetic fibres are almost
exclusively used for construction of fishing twine,
ropes and netting In recent times.



Basic Fiber Forms

- Synthetic fibres may be produced In one or more of
the basic fibre forms. There are four basic fibre types

Continuous filament:

- Fibres of indefinite length and they are silk like In
appearance and are produced with different degrees
of fineness.

- Generally much thinner than 0.05 mm diameter.

- Fishing gear is usually made of filament of 1000 m of
which weigh 0.6-0.2g.

. eg.PA., PES, PP



Staple fibres:

- These are made by cutting filaments

- FIneness Is similar to that of continuous filament
- Short length varies for 40-120 mm.

- These short fibres are held under pressure to form
continuous strand which Is called as single yarn.

- Netting yarn made out of staple fibre have a rough
surface owing to the numerous loose ends of fibre
sticking out from the twine.

- This hairy nature decreases the slippage of knots.
- Lesser breaking strength than continuous filament.
- PAPES



m Monofilaments :
m [ he diameter varies from 0.1 to 1 mm or more.

m [his Is a single filament which Is strong enough to
function as a yarn; without any further processing.

m Transparent P.A monofilament are used In
gillnets.

m These are stiff, larger in diameter, transparent and
less visible.

m PE, PES,PP,PA



m Split fibres:
m Developed recently.

m [hese are originated from plastic tapes, which are
stretched during manufacture to the extent that
tape split longitudinally when under pressure.

m Yarn made of these filaments contains fibres of
Irregular fineness.

m PP, lesser extend PE



- Not all basic fibre types are available In each of
the synthetic fibre group.

- Continuous filaments are mainly made in PA,PES
and PP.

. Staple fibres are available in PA and PES. They
are not made in PE and PP.

- Monofilaments are most popular as PE. They are
also available in PES, PP and PA.

- Split fibres are mainly available in PP and to a
lesser extent in PE. They are not made either In
PA or PES.



Physical properties:

m Density: It Is the mass per unit when and IS expressed
(g/cm3). Fibres with low density like PE(0.96), PP
(0.91) float in water and hence hold more weight. Low
density material gives more length/weight and vice
versa. This property of the material Is significant In
construction of certain gear like purse seine. The
sinking speed of the gear Increase with the increase In
the density of the material.

m Breaking strength: This Is the maximum force
applied to a specimen causing It to rapture or break. It
IS expressed In kg and special equipment known as
Breaking strength testers/Dynanometer are used for
determining Is expressed In terms of tenacity and
tensile strength.



m [enacity: It is the Breaking strength per unit
denier and Tenacity = Breaking loading / Total
denier

m [ensile strength: It is the Breaking strength per
unit area and expressed as kg/mmz2.In wet
condition PA & PVVAA loose breaking strength
and PES, PE and PP remain unaffected.

m Elastic property: Elasticity Is a property of a
material by virtue of which it tends to recover Its
original length and shape after removal of the
stress.

m Extensibility: This Is the property of a material to
undergo extension/elongation under the influence
of a force.



= \Water absorption: This Is the property of netting
material to absorb water when it IS immersed In
water and expressed as % of dry weight. Natural
fibres absorbb more water where as synthetic
materials do not absorb water.

m Shrinkage: This Is the reduction in length of a
material due to wetting. Shrinkage Is not a major
problem In synthetic fibres.

m Abrasion resistance: This iIs the resistance of a
material to wear off any part when rubbed against
any surface. The abrasion resistance of vegetable
fibre Is comparatively less. Staple fibre show
lower resistance to abrasion than continuous
fibres.



m Sinking speed: This Is the speed at which material
sinks through the water. It IS Important In purse
seine.

m Visibility: It is the property of the netting material to
be seen In water during operation. This property Is
relevant for gears like gill net. VVeg. fibre is more
visible than synthetic fibres. Mono filament Is almost
Invisible as It as transparent.

m Breaking length(km)- calculated length of a specimen,
the mass of which is equal to its breaking strength.

m Breaking length (km)= breaking load in kg/wt. in g /m
m Breaking length (km)= 9*Tenacity(g/den)



m Melting point: This Is the property of heat
resistance of the material. The melting point and
shrinking are iImportant factors while dying the
fibres. PA & PES are more heat resistant than PE

& PP.

m \Weather resistance: This Is the property of the
materials to with stand the effect of sun light, rain,
wind, smoke and gases and other atmospheric
element. Natural materials are more resistant than
synthetic. The rate of deterioration Is measured In
terms of breaking strength.



Synthetic fibres: physical properties

m Nylon, polyamide (PA) Sinks (density = 1.14)
Good breaking strength and resistance to
Abrasion
Very good elongation and elasticity

m Polyester (PES) Sinks (density = 1.38)
Very good breaking strength
Good elasticity
Poor elongation (does not stretch)
m Polyethylene (PE) Floats (density = 0.94-0.96)
Good resistance to abrasion
Good elasticity
m Polypropylene (PP) Floats (density = 0.91-0.92)
Good breaking strength
Good resistance to abrasion
m Polyvinyl alcohol (PVA) Sinks (density = 1.30-1.32)
Good resistance to abrasion
Good elongation




Chemical properties

m Property of netting materials to withstand the
effect of chemical lies acids, alkalis, oils and
preservatives.

m Natural fibres poor resistance to acids, PES high
resistance and others have fairly good resistance

m Both are good resistance to alkali

m PVAA Is resistant and PA fairly good and others
good.



Biological properties

= Quality to withstand damage caused by
organism like fungi and foulers

m \Vegetable fibres are prone to rotting quicker
whereas synthetic fibres have good
resistance.
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m [he synthetic fibre yarns have well defined

m There are between the
various Kinds of synthetic fibre yarns, as such they
are rarely determined by appearance alone

m If the one can find out
the chemical group from trade name list.



The following tests are commonly employed to identitfy
the synthetic fibres

(i) Water test

(1) Visual inspection
(1) Burning test

(Iv) Solubility test

(V) Melting point test

The specimen used for testing should be made free from
flnlshlng agents like

pigments,
— colours,
— stabilizing agents,
— adhesive substances,
— olil,
— starch,
—  resin etc.

— This can be done by



m \\/ater test :

— This Is the simplest test which helps to identify
from other groups as
they due to low density.

— The test Is actually carried out by keeping the piece
In a vessel filled with water after making a simple

- In the material must be squeezed out by
hand under water.

— Excepting PE and PP, all other synthetic fibres sink
In water.



m \Visual' inspection:
» All chemical groups are not used in all fibre types.

» A careful look of yarn
often helps to identify the materials, as all the four
fibre types are not common in all the chemical
groups.

» The type of single yarn used for the construction,
whether It Is shiny or soft, smooth or hard will give
an idea about the material used.

» For example
and

» In fishing nets are produced only In

» PE monofilaments are distinguished from PP
monofilaments,



Burning test —

» This needs a and

» T'he best source of flame IS a , alternatively an
Or even a can be used.

» The reaction of netting materials , after

of the smoke will help to
distinguish different chemical groups

» In the early days of the Introduction of synthetic fibres into
fishing the burning test was very often used by fishermen as
It Is the simplest test for distinguishing synthetic fibres from
cotton.



m \egetable fibres and most of the man-made fibres
made of regenerated cellulose burn rapidly in the
flame and continue burning after removed from
the flame.

m They have an afterglow, the smell of smoke Is
similar to that of burning paper and the residue
consists of a small amount of fine ash.

m The synthetic fibres being thermoplastic shrink
and melt in the flame; the melting substance drips
from the flame, mostly forming a bead or a hard
Irregular residue.



PA 6.6 and
PA 6

In flame Melts and then Melts and burns Shrinks,  Shrinks,  Shrinks Melts and Shrinks, curls
burns with light with light flame. curls, meltsmelts and rapidlyand burnswith  and burns
flame.White Sooty, blackish and burns burns with melts does light flame.  very rapidly

PES PE PP PVC Saran VN

smoke, Drops of smoke, drops of with light light flame, not burn, with light
yellowish melting drip flame. drops of  sooty,melts flame.
melting drip down. Dropsof melting intoa
down melting  drip down crumbling,
drop down black
substance

After leaving Stops burning if Stops burning if Continues Continues Hot melting Stops burning Continues to

flame melting drops  melting drops fall to burn to burn substance  immediately. burn rapidly.

fall down. Small down. Small rapidly.  rapidly.  cannotbe  Hot melting Melting
bead on the end black bead on the Hot Hot stretched.  substance substance
of the sample. end of the melting  melting may be cannot be
Hot melting sample. Hot substance substance stretched into stretched
bead may be melting bead may cannot be may be fine thread

stretched into  be stretched into stretched stretched

fine thread fine thread into fine

thread



Residue

Smell of the
smoke

PA 6.6 and

PAG PES

Hard, round, Hard
yellowish  blackish
bead; not bead; not
crushable crushable

Celery-like; Oily, soot
fishy odour; odour;
faintly like faintly
pyridine. sweet;
similar to
scaling-
wax;
aromatic

PE PP PVC

No Hard, Hard,
melting round blackish,
bead; like brown to crumbly
paraffin; blackish; irregular;
crushablenot no bead
crushable

Similar to Similar to Sharp,
burning burning sweet;
asphalt; asphalt; sweetish-
like wax like wax sourish
or o]

paraffin  paraffin.

Saran SAV/AXPAY

Porous, Hard,
blackish brown to
irregular  black,
substance; irregular;
crushable; not

no bead crushable

Sharp, acridSharp,swee
t like
chlorine.



Properties

PA

Floats

No

- Appearance
Continuous fibres
Short (staple) fibres
Monofilament

- Sheets

X
(X)
(X)

X
(X)

Combustion

Melts follow-
ing short
duration of
heating -
forms molten
droplets

Melts and
burns slowly
with bright
yellow flame

Melts and
burns slowly
with pale blue
flame

Melts and
bums slowly
with pale blue
flame

Smoke

White

Black with
soot

White

White

Smell

Celery-like
fishy odour

Hot oil
faintly sweet

Snuffed out
candle

Hot wax/
burning
asphalt

Residue

= Commonly available

Solid yellow-
Ish round
droplets

= Material exists but is less common

= Not available

Solid black-
Ish droplets

Solid droplets

Solid brown
droplets




m Solubility test —

» The fibres of netting yarns for testing should be

» The netting yarn must be and the fibres

» Materials like should be
» The reaction of material to different reagents is to be

observed :

» The reagents quoted have been selected so that only one reaction
needs to be observed i.e soluble or not soluble



Table-identification of synthetic fibres by

Reagent\kind of fibre

6.6

(a) Hydrochloric acid/HCL (37%) +
30 minutes at room temperature
(b) Sulphuric acid/H2S04 (97-98%) +
30 minutes at room temperature

(c)Dimethylfomamide/HCON(CH3)( O
1)

5 minutes boiling

(d) Formic acid/[HCOOH(96-100%) +
30 minutes at room temperature

(e) Glacial acetic acid/CH3-COOH +
5 minutes boiling

(f) Xylene/C6H4(CH3)2 @)
5 minutes boiling(inflammable!)
(g) Pyridine O

30 minutes at room temperature

solubility tests
PA

PA6 PES PE PP
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O O
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= Polyamide (PA) fibres are soluble In the reagents
(@) and (e). If it Is desirable to separate the two
types from one another, (c) can be used, It which
PA 6 Is soluble but not PA 6.6

m Polyester (PES) fibres are not soluble in (a),(f) and

(9)-

m Polyvinyl chloride (PVVC) (not after-chlorinated;
see note(3) In table 2 is the only synthetic fibre here
mentioned which Is soluble In reagent (g) at room
temperature.



m Saran (PVVD) may be identified by Its solubility in
(f) and (c).

m Polyvinyl alcohol (PVAA) (after — treated with
formaldehyde; see note (4) in Table 2) Is soluble
In (a) but not In (e).

m PE and PP cannot be distinguished from one
another by a solubility test. The burning test
(Table) shows some differences In the reactions of
these two synthetics but it Is not always sufficient
for identification. The most reliable method to
distinguish PE from PP Is to determine the melting
point.



TABLE -1

IDENTIFICATION OF SYNTHETIC NETTING YARNS

Tast

Nylon (PA}
668&6

(PES)

Polyaster

Polysthylene
(PE)

Polypropylene
(PP)

o

Polyvinyl
chloride (FVC)

Polyvinyledene
chloride
{PVD)

Polyvinyl
alcohol
(PVA)

Burning Test
{inflame)

Melts and bums with
light flame. White
smoke. Drops of
yeliowish melting
drip down, stretch
into fine thread, nen
crushable yellowish
bead like residue.

Sooty, blackigh

melting drip
down, can be
stretched Into
fine threads,
crushable
blackish bead
like resicus.

smoke. Drops of

Shrinks, curls,
melts and bums
with light flama.
Drops of meiting
drip down cannot
be stretched Into
fine thread.
Paraffin like
crushable resldue.

Shrinks, melte &
bums with light
flame.Drops of
melting drip down
can be stretched
into fine thread.
Non crushabls,
hard, ound brown
to blackigh resldue.

Shrinks rapidly &
melts.Doss not
bum, scoty, molts
Into & crumbling
black substance
cannotbe
stretched. hard, &
blackish residue.

Meslts and bums
with light fiame,
can be stretched
Into fine thread.
Reskiue of porous,
blackish, imegular
& crushable
substancs.

Shrinks, curls &
burns very rapidly
with light flame.
Drip cannot be
siretched Into fine
thread.Hard, brown
to black, irreguiar
& non crushable
residue.

Solubility test

1) Formic acid &
[86-100%) 30 min.
at room temp.

Soluble.

Non Soluble.

Non Solubla.

Non Scluble.

Non Soluble.

Soluble.

2) Dimethy) Formamide

5 minutes boiling

6.6 Non Solubls.
& - soluble.

Soluble.

Non Soluble. but
gets destroyed.

Non Soluble. but
gets desiroyed.

Soluble even at
room temp.

Soiuble.

Non Soluble.

3) Gladial acetic acki
§ minuies bolling

Soluble.

Non Soluble.

Non Soluble,

Non Soluble.

Non Soluble.

Non Soluble.

Non Soluble.

4) Hydrochlorlc acid
(37%) 30 min.
at room temp.

Non - Soluble.

Non Soluble.

Non Soluble.

Non Soluble.

Non Soluble.

Non Soluble.

Scluble.

5) Pyridine 30 min,
at room temp.

Neon - Soluble,

Nen Soluble.

Non Scluble.

Non Soluble.

Soluble,

Non Solubls, But
soluble if boiled.

Non Scluble.

+8) Sulphuric acld
{97-68%) 30 min.
at room temp.

Soluble.

Seluble.

Non Soluble.

Non Soluble.

Non Soluble.

Non Soluble. But
soluble If bolled.

Saoluble.

7) Xylene
5 mihutes boiling
{Inflammabls)

Non - Soluble.

Non Soluble.

Soluble.

Scluble.

Non Scluble. But
gets destroyad.

Soluble,

Non Soluble.




m Melting point test —

— This Is the for identification
of synthetic netting materials as the melting
points are significantly different



