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Development and physical properties on the monofilament for
gill nets and traps using biodegradable aliphatic
polybutylene succinate resin
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This study was aimed not only to develop the gill net and trap made of biodegradable monofilaments in
order to prevent a ghost fishing and to protect marine ecosystem, but also to analyze their spinning process
and physical properties. Results showed that the spinning speed of biodegradable polybutylene
succinate(PBS) monofilament was estimated to be approximately 100m/min when spinning temperature and
cooling water temperature were adjusted at 180°C and 3°C, respectively. The breaking loads of PBS
monofilaments were estimated to be 35.3kg/mm? at ¢0.2mm, 46.5kg/mm? at ¢0.3mm, and 49.7kg/mm? at
¢0.4mm in the dry condition, respectively. However, its breaking loads in the wet condition were reduced by
2.4 —5.5%, compared to those in the dry condition. The knotted strength of PBS monofilament at ¢0.2mm
was estimated to be 98.6% of PE in the dry condition. The breaking load of PBS monofilament at ¢0.3mm
was evaluated to be 81.8% of PA, and its softness showed 3 times less than that of PA in the wet condition.
The breaking load of PBS monofilament at ¢0.4mm was 95.3% of PA, and its softness showed 1.6 times less
than that of PA in the wet state. However, the load elastic elongations of two kinds of monofilaments were
estimated to be 1% higher than that of PA.
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Table 1. Specification of three kinds of materials used in this experiment

Material Type Diameter(mm) Drawing ratio(%) Colour
PA monofilament 0.29+0.01 6.0 white
PA monofilament 0.41£0.01 6.0 white
PE monofilament 0.22+0.01 5.0 yellow
PBS monofilament 0.20£0.04 5.5 green
PBS monofilament 0.30£0.05 6.2 white
PBS monofilament 0.40£0.08 6.2 white
NLEIRENETE
{o (CH2)—O—C—(CHy—C— 0} {o e (CHa—C—O—(CHa)— }H
n AR EA g 28 H4 G Y
m = high degree of polymerization A A FE LS KSK 0409(2006), 57t 9@ AAE
M = multi-functional group with long chain -
s £ KSK 0412(2005) A @9 S o] &3 Tk A9
Fig. 1. The molecular structure of PBS polymer. AlY] AYEEE 20122C, ANEEE 65+2%
dicarboxvlic acids i eid Rom, FAGH Y AT AEE A2olA 24
A _
icarboxylic acid® Z A succinic acid¢} 1,4 A7 Eot =R 2o A8 F =459 ok
: _o_cﬂx%uOi%LL g 2 3kt
buanediols U W& EEAA ASAMEAE 1 me g9 e 29z 27 400mm, 9%
KNy 7116‘1—1;] S o <3| z] =3 o
A TTRRes A SN THEAT A £ soommming ot e 2240 05 o
< Z+ Fig. 13+ % =
TESFe 1% en FAEE 4 3 29 22 v gl 2
oA AuE B A8 ARE 1F4sgom, 1
Al S| Rb&
e e o e e EAS FAH NN AR AR 203
Aol ZFe AR =1 A AR A E] O
R CERREELEE AV g sgae gaaas
2% A FHAnswon 4204 BSME S gy ngre 2719 AR dolLyE 24
3+ ST 2 AXNE= B9 AT A3 o
};j” e 57 °]] ;f4 o ]’ﬁl BT AL 5 15%0] 4] 0.5%H 2714171 E A
}H (KSK 0538, 1996)0]] 3 Fig. 29} 2+o] A oy = -
Al S XN Z]o = ZX-1~ [}
AT AAe) o Sl 0 lommbee, 3o SolLOE SAEE LA LA
e T ot AR Aol s AR T W) AEe A4
A7k 0.1secH}t} 1/1,000g7 4] &3 & .
0%1\ ]"4’ g]’]—lo ]’%‘\E}‘ %—%/\]ED]’Q’Z 9:1%1 zz—]o]_q Jﬂﬂ—o} Tq,
FAE AP AF deme] AF AEE 20
3] ZrobA Hol Z 2 F ET& I AT T
SolA B7 ¥ Fig. 29 fFAEARZ 43
th AE 2 A Ertth 7, FAOA ZH2E 20704
SAste] H s o, 4EF S E= 2mm/sec
Ak
TE= ’\lfé?: -’5% % 10C/min& sfof &

Fig. 2. Apparatus used softness test of fibers.
A: main power,
D: speed controller, E: fixed plate,

B: main power lamp, C: motor power,
F: load sensor,

G: movable plate,  H: computer.
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Table 1. Line strength and elongation of three kinds of monofilaments in the dry and wet condition

Weight Breaking strength Elongation
Material Dry Wet Dry Wet
g/m S.D.
kg/mm? S.D. kg/mm? S.D. % S.D. % S.D.
PA monofilament
¢0.29 mm 0.076 0.003 63.69 1.19 55.54 2.42 30.39 1.85 39.08 2.84
¢0.41 mm 0.150 0.004 58.08 1.76 50.54 2.73 39.41 3.03 44.72 3.40
PA monofilament
¢0.22 mm 0.038 0.004 41.97 0.78 39.78 0.57 37.38 2.90 36.29 2.60
PA monofilament
¢0.20 mm 0.041 0.005 35.26 1.87 33.34 1.22 52.60 4.16 50.04 3.96
¢0.30 mm 0.095 0.005 46.54 1.80 45.42 2.31 38.63 5.42 36.02 8.16
¢0.40 mm 0.159 0.006 49.66 0.69 48.16 0.77 27.03 1.66 25.47 0.77
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Table 2. Knot strength and elongation of three kinds of monofilaments in the dry and wet condition

Breaking strength Elongation
Material Dry Wet Dry Wet
kg/mm? S.D. kg/mm? S.D. % S.D. % S.D.
PA monofilament
$0.29 mm 54.98 5.18 50.31 2.87 22.32 4.49 30.14 3.53
¢0.41 mm 50.76 5.45 48.41 2.88 29.77 6.92 39.76 4.77
PA monofilament
¢0.22 mm 34.83 1.89 32.61 1.79 13.60 1.51 13.07 1.78
PA monofilament
¢0.20 mm 3433 1.65 32.79 1.44 48.49 6.05 48.69 5.49
$0.30 mm 40.84 2.10 39.76 1.67 19.49 1.21 19.50 0.76
$0.40 mm 37.29 1.04 36.76 2.10 18.72 0.31 18.95 0.44
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Fig. 3. Load-elastic elongation curve of specimens in the
dry condition.
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Fig. 4. Softness curve of specimens in the dry and wet
condition.
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