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The Durability of Polybutylene Succinate Monofilament for Fishing
Net Twines by Outdoor Exposure Test

Seong-Wook PARK - Seong-Hun KIM' - Ji-Hyun LIM - Hea-Sun CHOI

(National Fisheries Research & Development Institute)

Abstract

Biodegradable polybutylene succinate(PBS) is a kind of environmentally friendly plastics for fisheries,
because it can mitigate the ghost fishing problem caused by gill-net and trap fisheries. To evaluate
durability of PBS monofilament, each of different diameter 3 types of monofilaments were spun and
exposed to 56 month outdoor and then their gravity, modification of surface, breaking strength, and
elongation were analysed. The gravity of PBS monofilament was estimated to be approximately 1.24
when spinning ratio from 4.8 to 6.1. PBS monofilaments did not show any crack after 56 month exposed
to outdoor and load-elastic elongation curve was showed sigmoid type. Decreasing ratio of elongation was
appeared in the thinnest monofilament 0.2mm diameter and breaking strength was in the thickest
monofilament 0.4mm diameter. Breaking strength and elongation at break were decreased rapidly after 48
month exposed to outdoor. Breaking strength reduced linearly after 48 month exposure, while no such
linear relationship was found in the case of elongation at break. In results, it was investigated that the
durability of PBS monofilament nets for gillnet and trap were 24, 50 month when keep to land,
respectively.
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<Table 1> Spinning condition and mechanical properties of three kinds of PBS monofilaments used in

this experiment

Spinning condition

Mechanical properties

Diameter
(mm) Spinning Drawing Breaking Eloneation(® )
temperature( C) ratio(%) strength(kg/mr) ongation(’o) Color
0.2+0.04 180 4.8 353 52.6 green
0.3+0.05 180 6.2 46.5 38.6 white
0.440.08 180 5.8 49.7 27.0 white
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[Fig. 1] Photograph of monofilaments for outdoor
exposure test
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<Table 2> Monthly mean meteorological data of Busan during 2007-2011

Air Relative Precipitation Duration of Horizontal Wind
Month temperature humidity sunshine surface speed
(C) (%) (mm) (hours) (MJ/m?) (m/sec)
Jan. 3.1 43.4 19.0 195.4 80.5 34
Feb. 6.4 52.4 75.0 182.0 86.9 32
Mar. 8.7 54.8 77.2 178.1 118.5 3.7
Apr. 13.2 58.4 97.6 210.6 143.2 3.6
May 17.7 67.2 167.6 2253 156.0 34
Jun 21.0 74.0 161.3 166.7 135.9 3.1
Jul. 24.4 81.6 400.9 138.8 130.3 33
Aug. 26.1 77.2 171.3 184.5 132.9 35
Sep. 23.2 70.6 98.3 157.4 109.6 3.1
Oct. 18.4 60.4 92.1 200.7 103.5 2.8
Nov. 12.0 53.2 443 196.2 75.9 3.1
Dec. 5.8 46.2 22.9 200.0 71.5 33
Mean 15.0 61.6 119.0 186.3 112.0 3.3
2. 22 =0 ME =49 =M EY M8l Sk AEE 15-20%S] R91elA
PBS 4 100%= WA A gARe HARH SR S s] Sopeel Havdel =
=10 = < byl
MEE SAE AHE <Table el Uehg, oo EE 29 W AT S
PBS TAlAG ALY H]ZE 123-125g/ci] foi“i ol 127H3ji}qﬁ€ Liu e
o= ehiQa, BE HES 124geis e T AEE 20% olH7HAE S8 L:E?V] o]
o A3k A BAR AFL wgo} oF ok
| Rl Angel mude S 2aug
<Table 3> Specific gravity of PBS monofilament o} olglst AEF2 K] 24, 36, 48712 wEA]
— S O Al e
of @ s s iy
specimen (g/cm) 0
1 00628 00118 123
2 005® 0012 125 40
0992 00012 &
3 00612 00118 124 E w0
Awrage 00583 00113 124 2
* le Weight of specimen in air(g), VVZ: Weight é’ 20
of suspended specimen with a string in distilled Z 0
water(g), Ws: Weight of string in air(g), S: igﬁ ilz e
0

Gravity of distilled water, Sa: Gravity of air.
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[Fig. 2] Mean load-elongation curve with months

in PBS monofilament of 0.3mm diameter
exposed to outdoor
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[Fig. 3] Variation in breaking strength with time
in PBS monofilament exposed to outdoor
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PBS monofilament @ 0.2mm :

BS=102.78—0.6066Y (n =56, R? =0.9453)

PBS monofilament @ 0.3mm :
BS=102.37—0.6779Y (n =56, R*=0.9640)

PBS monofilament @ 0.4mm :
BS=98.564—0.7892Y (n=>56, R>=0.9575)

[Fig. 6]°1A A e AES S9wuF Al
| Aol wet Ao w FHAsHIth =
A7k wE A17E BE(breaking elongation) 2}
9] #F=Z AZF Y(month)9}e] AHAAE -3
i, e 2 Adror 1ddE ¢ e

H =
o, FaATE v =A e

PBS monofilament @ 0.2mm :

BE = 0.0198Y2—2.1634Y +100.84
(n=48, R*=0.994)

PBS monofilament @ 0.3mm :

BE= 0.0174Y ?— 1.7672Y+99.056
(n=48, R?=0.992)

PBS monofilament @ 0.4mm :

BE= —0.0018Y 2—0.6489 Y+ 99.762
(n=48 R?=0.984)
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[Fig. 5] The relationship breaking strength and
exposure time when exposed during
48 months to the outdoor in PBS
monofilaments
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[Fig. 6] The relationship elongation at break
and exposure time when exposed
during 48 months to the outdoor in PBS
monofilaments.
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[Fig. 7] Scanning electron micrographs of the
surface of biodegradable PBS
monofilament with diameter 0.2mm for
(a) 0 month and (b) 48 month days
exposed to outdoor
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[Fig. 8] Scanning electron micrographs of
the surface of biodegradable PBS
monofilament with diameter 0.3mm for
(a) 0 month and (b) 48 month days
exposed to outdoor
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[Fig. 9] Scanning electron micrographs of
the surface of biodegradable PBS
monofilament with diameter 0.4mm for
(a) 0 month and (b) 48 month days
exposed to outdoor
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